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Abstract 
A paleomagnetic study of the late Early-early Middle 
Cambrian Waynesboro formation reveals a pre-folding 
magnetization which is close to the lower/upper Cambrian 
field at 3 sites, while other site means are rotated by 
as much as 74 degrees from the expected Cambrian field. 
These results are based on detailed thermal 
demagnetization analysis (at least 13 demagnetization 
steps) of 84 red siltstone and sandstone samples from 9 
sites collected over a 163 square kilometer area. Local 
faulting, fault block rotation, and remanence acquisition 
during rapid apparent polar wander do not appear to be 
responsible for the observed remanence deviations. 
To approximate the finite strain in the rocks, the 
anisotropy of magnetic susceptibility (AMS) for 32 
samples was measured, before thermal demagnetization, on 
a torque meter magnetometer. These data suggest that the 
samples studied have followed a deformation path in which 
different samples have recorded different positions on 
the deformation path due to heterogeneity in the 
development of cleavage in the a~_ea .• ~ J There is a strong 
.; 
correlation between the deviation of a sample's remanence 
from the Cambrian field direction and its position on the 
apparent deformation path suggesting 
-1-
that finite 
strain/£ abric development has rotated the characteristic 
magnetizations (ChRM) of the samples. Moreover, there 
appears to be a large variation in the amount of strain 
within a site indicating that the magnitude of this 
effect • varies at a small 
directions show that a 
scale. AMS 
preferred 
principle 
magnetic 
axes 
• grain 
orientation with respect to the regional cleavage as well 
as the moderate to high anisotropies seen in the Flinn 
diagram are necessary for remanence rotation.· 
The study area is structurally contained in the South 
Mountain Anticlinorium whose southern margin forms the 
displacement transfer zone to the allochthonous 
Alleghanian thrust sheets to the south (Elliott, 1976). 
If continued thrusting had occurred and incorporated 
these rocks in the thrust sheets, the rotated site means 
could have been incorrectly interpreted to result from 
rigid thrust sheet rotation. This observation may help 
to explain rotations of the paleomagnetic vector seen in 
the allocthonous southern Allegheny thrust sheets to the 
south. 
-2-
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Introduction 
Since the genera 1 acceptance of plate tectonics • 1n 
the late 1960's, most paleomagnetic studies have focused 
on continental interiors in order to understand relative 
global motions of large cratonic plates. However, a 
-. 
growing number of workers are concentrating their efforts 
on continental • margins in an attempt to • increase our 
understanding of deformation in orogenic belts (Van der 
C Voe and Channel 1, 19 80) . These studies have fallen into 
two • rnaJor categories: Paleoinclination studies, which 
document paleolatitudes and enable one to determine 
latitudinal shifts • 1n suspect terranes and 
) 
~ 
paleodeclination studies which record block rotations 
both on a local and regional scale. 
Irving and Opdyke (1965) conducted one of the first 
modern paleodeclination studies to determine if the 
paleomagnetic declination recorded the 40 degree change 
in strike along the salients and reentrants of the folded 
Appalachians. In the same year, Kotasek and Krs (1965) 
reported on the first use of paleomagnetic data to 
document rigid thrust sheet rotations in the Carpathian 
Mountains 
paleomagnetic 
. 
of Czechoslovakia. 
studies have been 
' 
More 
used to 
recently, 
record 
thin-skinned rotations in the Wyoming-Idaho Overthrust 
-3-
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Belt (Grubbs and Van der Voo, 1976; Brown and Van der 
Voo, 1984) as well as attempts to do so in the 
Appalachians (Watts and Van der Voo, 1979; Brown and Van 
der Voe, 1980). 
However, a detailed look at paleomagnetic studies 
documenting thrust sheet rotations in the Appalachians 
reveals some inconsistencies. A study of the Cambrian 
fJ 
Rome Formation in Tennessee by French (1976) found pole 
positions which lay along 60 degrees of arc. Since the 
samples were taken from allochthonous, southern 
Al leghani an thrust sheets, French ( 1976) concluded that 
thrust sheet rotations could have • given • rise to the 
anomalous pole positions. However when Watts, et al 
(1980) sampled the Rome formation • in Tennessee and 
Virginia • 1n more detail and its autochthonous 
stratigraphic equivalent, the Waynesboro formation • 1n 
northern Virginia, Maryland and Pennsylvania, they found 
site mean directions which deviated by up to 48 degrees 
from the expected Cambrian direction given by the Tapeats 
pole. Watts, et al. (1980) ruled out remagnetization and 
nondipole field behavior as explanations. Tectonic 
rotations, the most plausible explanation, ran into some 
difficulties. A structural study by Englund (1968, 1971) 
found that the Pine Mountain thrust sheet of the 
Tennessee Valley and Ridge had undergone only 3 degrees 
-4-
of rotation during transport relative to the Cumberland 
Plateau. Paleomagnetic directions from the Valley and 
Ridge of Tennessee recorded in Ordovician rocks (Watts 
and Van der Voo, 1979) and late Precambrian-early 
Cambrian rocks (Brown and Van der Voo, 1980) show no 
deviation from the cratonic poles for those times. 
Watts, et al (1980) were forced to conclude that rapid 
polar wander of North America during the Cambrian was 
responsible for the large swing in declination even 
though paleomagnetic studies of the Cambrian Tapeats 
sandstone (Elston and Bressler, 1977) and Wood Canyon, 
Carrara and Bonanza King formations of the Nevada Desert 
Range (Gillett and Van Alstine, 
apparent polar wander at this time. 
1979) show little 
We have conducted a detailed paleomagnetic and 
anisotropy of magnetic susceptibility (AMS) study of the 
Waynesboro format ion in south-centra 1 Pennsylvania. As 
discussed further in this section, the paleomagnetic 
vector has been shown to deviate from its acquired NRM 
direct ion after the rock • mass 1s subjected to tectonic 
strains. This strain can be measured, since it 
• lS 
reflected in orientation and magnitude by the AMS 
ellipsoid of a sampl~. The AMS can be compared to the 
final direction obtained from the sample after 
demagnetization to determine if there is a correlation 
-5-
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between increased strain and rotation of the 
pa leornagnetic vector from its expected field direction. 
We propose to test this alternate explanation for the 
declination rotations observed by Watts, et al (1980) in 
the Rome and Waynesboro formations. 
AMS is a measure of the three dimensional variation 
in magnetic susceptibility of a __ sample. In hematite, the 
AMS • lS controlled by a magnetocrystalline anisotropy. 
• • Individual hematite grains have an easy axis of 
magnetization and • a maximum susceptibility • axis within 
the 001 crystallographic plane a • • minimum 
susceptibility hard • axis 
and 
of magnetization 
parallel to the 001 crystallographic pole. If the 
plate-like hematite grains lie in a preferred orientation 
within a rock, there will be a maximum susceptibility in 
the plane of pref erred orientation and 
susceptibility perpendicular to that plane. 
• • a minimum 
If strain 
has caused the development of a magnetic fabric • 1n a 
sample, it will be reflected in the shape and orientation 
of the AMS ellipsoid. 
Early pioneering studies on the Permian red beds of 
the Dome de Barrott in the French Maritime Alps, provided 
a definitive relationship between AMS, remanence and rock 
fabric. Early investigations by Daley (1970) and Henry 
(1972) found the AMS ellipse to be oriented with the 
-6-
maximum susceptibility axes parallel to the Ll tectonic 
lineation and its minimum susceptibility axes parallel to 
both the pole to cleavage and direction of Alpine 
• compression. This magnetic fabric led Van den Ende 
(1977) to conclude that these remanent paleomagnetic 
directions could not always be relied upon to indicate 
the pre-deformational direction of remanence • 1n 
sedimentary rocks. 
Strain/AMS studies by Graham (1978) and Kligfield et 
al, (1981) found that the AMS ellipsoid mimicked the 
shape and orientation of deformed reduction spots which 
recorded strain. 
ellipsoids with 
Compaction loading produced oblate 
• • m1n1mum axes perpendicular to bedding. 
Imposition of a subhorizontal tectonic flattening on this 
oblate shape produced prolate ellipsoids with long axes 
subparallel to cleavage "pencils". Increased deformation 
ultimately produced oblate ellipsoids with short axes 
perpendicular to cleavage and long axes dispersed within 
the cleavage plane. Subsequent studies • comparing 
tectonic strain and magnetic remanence (Kligfield et al, 
1983 and Cogne and Perroud, 1985) found that the 
paleomagnetic vectors were deflected from the stable 
Permian direction into a linear non-Fisherian 
distribution. The pre-deformation direction could be 
obtained by applying an • inverse 
to remove the effects of strain. 
-7-
strain tensor technique 
• 
, 
' 
' \ 
These observations led to the general conclusion that 
cleavage 
regrowth 
formation resulted • 1n the reorientation, 
and recrystallization of platey hematite 
crystals from their pre-deformation orientation toward 
and ultimately parallel to the cleavage plane. This 
realignment results in the rotation of the paleomagnetic 
vector. 
Graham (1966) was first to recognize that deformation 
modified the 
Appalachians. 
magnetic fabric 
Graham found that 
of strata in the 
r 
deformed sedimerltary 
rocks of the Appalachian Valley and Ridge contained 
significantly\ higher AMS values than their flat lying 
counterparts. This led Graham (1966) to conclude that 
deformation had deflected the easy axes of magnetization~ 
of magnetic minerals away from the • axis of tectonic 
• compression. This observation concedes that tectonic 
strains have modified the AMS and possibly the 
paleomagnetic vector in the Appalachians in a similar 
fashion as that observed in the French Maritime Alps. 
The· Waynesboro formation is similar to the rocks of 
the Dome de Barret in that the primary magnetic carrier 
is hematite and the strata have undergone deformation, 
although of a different style. Strata south of Roanoke, 
Virginia have undergone thrust fault displacement and the 
Waynesboro/Rome formation commonly serve as the basal 
-8-
decollment. 
undergone 
North of Roanoke, 
large scale, ductile, 
the Waynesboro has 
asymmetric folding 
associated with the development of the South Mountain 
Anticlinorium. Elliott (1976) postulates that thrust 
faults not only propagate forward but also laterally, 
extending their tips into the unfaulted asymmetrically 
folded strata outside the thrust sheet margins (figure 
la). The strata in these thrust and buckle type folds 
are non-cylindrical with upright back limbs and short 
overturned limbs oriented such that poles to bedding are 
pointed toward the direction of tectonic vergence. These 
folded strata directly adjacent to the thrust tip, which 
are in the process of being incorporated into the thrust 
sheet, are termed the displacement transfer zone (dtz) , 
Elliott (1976). Coward and Potts (1972) suggest that 
during lateral thrust sheet propagation, the short 
overturned limbs in the dtz experience high finite shear 
strains associated with layer parallel shortening. 
---
Furthermore, folding and cleavage formation may add 
additional components of strain to the rock mass. As 
f ~l ting proceeds, the thrust sheet incorporates these r 
previously strained rocks into the thrust sheet (figure 
lb). If strain has rotated the remanence in these rocks 
when they were def armed before being incorporated into 
the thrust sheet, the rotated directions could be 
-9-
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1A 
THRUST FAULT PROPOGATION MODEL 
I 
ACTIVE THRUST FAULT jo,aPLACEMENT TRANSFER ZONE 
FIGURE lA 
Thrust fault propagation model after Elliott, 1976. Thrust 
faults die out laterally at thrust tips which are adjacent to 
the unfaulted, asymmetrically folded rocks of the displacement 
transfer zone (dtz). Continued thrusting causes tl1e tip to 
propagate laterally and incorporate these previously strained 
rocks. 
18 
A 
B 
THRUST FAULT DEVELOPMENT IN 
THRUST AND BUCKLE FOLDS 
FIGURE lB 
Folding of strata accumulates higl1 strains associated with 
1 ayer pa r a 11 e 1 sh or ten in g in t 11 e o v e r t tJ r n e d , as ymme t r i c 1 i m b 
of fault cored c1nticlines. Continued folding causes the fault 
to break through the damaged limb. 
-10-
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mistakenly interpreted as documenting rigid thrust sheet 
rotation. 
/ 
• 
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Geologic History and Setting 
The Waynesboro formation was named by Sto.se (1906) 
after exposures in the town of Waynesboro, Pennsyl vf nia 
and is estimated to be · approximately 3100 meters thick. 
A late Early Cambrian to early Middle Cambrian age has 
been assigned to the formation based on a sparse fauna 
\ 
which includes trilobites (Stose, 1909; Bassler, 1919). 
The formation consists of three distinct members. The 
lower unit • .1S a buff, sandy dolomite and the 
stratigraphically thickest middle member is composed of 
dark blue limestone and dolomite. The upper member, 
which • 1S the only unit sampled in this study, • 1S a 
prominent ridge farmer. Lithologically, it varies from· 
sandy shale to si 1 ts tone and sandstone. It is dark red 
to purple in color and contains ripple marks and 
mudcracks, but no reliable strain indicators. 
Milici (1973) interpreted the Waynesboro formation to 
represent a period of regressive terrigeneous deposition 
in an otherwise carbonate dominated environment. The 
ripple marks, mudcracks and laminar bedding suggest 
deposition in a tidal, mud flat environment. 
Although the Cambro-Ordovician carbonates including 
the Waynesboro are contained in the Great Valley 
Physiographic Province, they are structurally part of the 
-12-
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• 
South Mountain 
doubly-plunging, 
• 
Anticlinorium 
asymmetric, 
which • 1S 
westward 
a large 
verging 
anticlinorium in which the intensity of deformation 
.. 
decreases, from east to west. 
Detailed • mapping (1968) • in by Root southeastern 
Franklin County, Pennsylvania shows that the geology of 
the study area is dominated by two major anticlines which 
plunge shallowly to the southwest and are cut by reverse 
and normal (?) faults (figure 2). Subordinate parasitic 
folds are also present and mimic the geometry of larger 
scale folds. A regional, first generation, nearly 
vertical, axial planar cleavage strikes approximately N20 
E. Since only one cleavage is developed and can be 
traced east into the Blue Ridge, These rocks probably, 
only suffered • maJor deformational episode, through one 
the Allegheny orogeny. The cleavage orientation • lS 
generally consistent when compared to intersection 
lineations • mapping. 
The 
measured during our field 
incompetant r~ological behavior of the 
Waynesboro formation coupled with the elevated pressure 
and temperature conditions adjacent to the Blue Ridge 
resulted in ductile-passive folding as evidenced by 
thickening of beds at fold hinges and attenuation on fold 
limbs. This suggests the rock mass has experienced 
considerable plastic, non-recoverable strain. 
-13-
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FIGURE 2 
The locnl Geology consists of a folded and faulted sequence 
of Cambrian quartzites and carbonates structurally contained 
in the S0utl1 Mountain anticlinorium. Tl1e Waynesboro Formation 
is a pre do min a t e 1 y ca r bona t e 1 i t 11 o 1 o g y w i th a . t 11 in int e r v a 1 
o f red to p tJ r p 1 e sand s to 11 e , s i l t s tone s and sh a 1 e s . Sam p 1 in g 
was 1 im i t e d to th is red bed seq u e 11 c e . 
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The faulting in the northern part of the study area 
near Mont Alto and in the southern part of the study area 
south of Waynesboro (Fig. 2) caused no observable strain 
of the rock mass. A vertical and horizontal fracture 
cleavage was observed within 300 meters of the fault 
traces suggesting no plastic deformation at this scale. 
The northern fault is interpreted to be a high angle, 
eastward dipping reverse fault which is synfolding in age 
and resulted from yield during • passive folding as the 
fault easily broke through the strained overturned limb 
from the fold core (Root, 1968). The Antietam Cove 
Fault, which • lS south of Waynesboro, • 1S genetically 
related to either late phases of motion on the 
Carbaugh-Marsh Creek fault, • a maJ or fault to the · 
northwest, or late Triassic border faulting. If the 
fault developed • 1n response to movement along the 
Carbaugh-Marsh Creek Fault, it is probably an eastward 
dipping, reverse fault. If it is Triassic in age, it is 
a normal fault (Root, 1968). 
\ 
-15-
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Location and Sampling 
Eighty-four oriented cores were collected at 
sites in the upper member of the Waynesboro formation 
(Fig. 2) and were distributed over a 163 square kilometer 
area. Site locations were constrained by the limited 
exposure of the upper member. To test whether local 
faulting affected our results, sites 1, 2, and 3 were 
sampled along the Antietam Cove Fault or one of its fault 
splays (Fig. 2) while sites 7, 8, and 11 were chosen on 
opposite sides of the small reverse fault near Mont 
Alto. In order to determine if fault motion caused 
deformation adjacent to these faults (fig. 2), the 
results from these sites could be compared to each other 
and to the results from sites 5, 6, and 10, which were 
collected from the center of the large fault block 
bounded by the Antietam Cove fault and the small reverse 
fault near Mont Alto. The results from sites 5, 6, and 
10 could also be used to determine if coherent block 
rotation had occurred. 
-16-
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Methods 
Oriented cores were trimmed on a rock saw and were 
soaked • 1n a dilute solution of distilled water and 
hydrochloric acid for one minute to rinse off the 
drilling mud and to remove any magnetic contamination 
acquired during drilling or • sawing. To • • • m1n1m1ze any 
viscous magnetization acquired during storage, the cores 
were stored in field free space ( less than 5 nT) for a 
period of four to seven months prior to demagnetization. 
The mechanica 1 incompetence of the upper member of 
· the Waynesboro caused many of the cores to break during 
field sampling, consequently only thirty-two of the 
eighty-four 25. 4 mm diameter cores could be trimmed to a 
length of precisely 22.8 mm. This is the optimum length 
for AMS determination using a torque meter magnetometer. 
The bulk susceptibility of these cores was measured on a 
Bison Susceptibility Bridge in order to calculate the 
absolute magnitude of the AMS ellipsoid determined by the 
torque meter magnetometer at Colgate University. After 
AMS measurement, a 11 cores were thermally demagnetized. 
Since Watts, et al {1980) found that alternating field 
demagnetization and chemical leaching for 1000 hours were 
incapable of isolating the ChRM in the Waynesboro and 
Rome formations, we restricted ourselves to very detailed 
thermal demagnetization. 
-17-
In a pilot study 16 cores from all nine sites were 
thermally demagnetized in 23 temperature steps up to 700 
degrees Celcius to determine their demagnetization 
behavior. The samples were heated for 50 minutes in a 
Schonstedt TSD-1 thermal demagnetizer. The unit was 
aligned to have a field of less than 50 nT in the heating 
chamber and less than 7 nT in the cooling chamber. The 
field in the transition between the heating and cooling 
regions was kept lower than 50 nT. Remanence was 
measured with a Molspin Mini spin spinner magnetometer. 
This machine was set for high sensitivity and operated in 
a low field environment (less than 1000 nT) maintained by 
2 meter square Helmholtz coils. The noise level of the 
magnetometer is less than 0.02 mA/m and we have been able, 
to repeat measurements at 0.08 mA/m. Based on the 
results from the demagnetization pilot study all 
remaining samples were thermally demagnetized with no 
less than 13 temperature steps between 400 and 700 
degrees Celcius. Characteristic magnetization directions 
were determined from least square lines fit to the 
demagnetization data • using principle component analysis 
(Kirshvink, 1980). At least three demagnetization steps 
and the origin were used to calculate the ChRM. 
-18-
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Results 
The average intensity of natural remanent 
magnetization (NRM) for these samples was 3.42 +/-3.08 (1 
s.d.) mA/m with the NRM's having a mean direction of 
!=22. 2 0=013 .1 and an alpha-95 = 9. 6 which is close to 
the present field direction, initially suggesting that 
overprinting is a significant portion of the NRM. the 
samples' bulk susceptibility ranged from 1.254*10-4 to 
Q-
2.50*10-4 SI units, strong enough to be measured easily 
on the torque meter magnetometer. 
During thermal demagnetization most samples displayed 
a fairly simple two component NRM. Samples 6-1 and 7A-l 
(figures 3 and 4) display demagnetization behavior · 
typical of most of the data set. A secondary, 
• 
blocking temperature magnetization 
• lS intermediate 
removed at temperatures below 500 degrees Celcius. The 
wide range in NRM directions displayed by the samples 
indicate that although this overprinting is a significant 
portion of the NRM it is easily removed iearly during 
thermal treatment. When the data are plotted as 
orthogonal projections (Zijderveld, 1967), the vector 
endpoints decay ~inearly into the origin for temperatures 
greater than 600 degrees Celciq§. Typical J/Jo plots 
(figures 3 and 4) show that most of the magnetization is 
-19-
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Orthogonal projection and intensity plot of sample 6-1 after 
thermal treatment. In tl1e orthogonal projection, open circles 
represent the vertical component and closed circles represent 
the horizontal component. This sample displays univectoral 
decay into the origin after the removal of a soft component of 
magnetization. The intensity plot indicates the major 
component of magnetization is removed between 600 and 685°C 
suggesting hematite/titanohematite are the main magnetic 
carriers with a relatively limited range in grain size. 
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Orthogonal projection and intensity plot of sample 7A-l after 
thermal treatment. In the orthogonal projection open circles 
represent the vertical component and closed circles the 
horizontal component. This sample shows univectoral decay into 
the origin after thermal treatment at 500°C. The intensity 
plot suggests that tl1e stable magnetization is removed in the 
last four steps between 675°C and 690°C suggesting hematite is 
the main magnetic carrier over a very limited range in grain 
(l\i ze. 
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removed over a short temperature interva 1 between 625 
and 685 degrees Celcius suggesting that the main magnetic 
carrier is hematite or ti tanohemati te with a relatively 
limited range in grain size. 
Thermal demagnetization of samples f rem site 2 did 
not result in isolation of a characteristic magnetization 
(Fig. 5) from any of the samples at the site. Since no 
stable remanence was isolated, this site was removed from 
further consideration. 
When the site mean directions were corrected for 
local bedding tilt (Fig. 6, Table 1) there was no 
statistical improvement in the amount of scatter. This 
is in contradiction to the findings of Watts, et al 
(1980) who did see a statistically significant, 
improvement in K (Fisher, 1953) for the Waynesboro 
format ion when their site means were rotated into the 
stratigraphic reference frame. This contradiction may be 
due to our more detailed sampling of the Waynesboro ( 8 
sites for this study, 4 sites for Watts, et al (1980). 
Our results suggest a. syn- or post-folding age for the 
remanence. However, since we will show that strain has 
affected the magnetization of these rocks, it is probably 
inappropriate to apply the fold test at a regional 
scale. Site 1, which is mildly strained (see Discussion) 
and has significant differences in the within site 
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Table 1 
Site Mean Directions and Statistics 
Geographic 
Site Dec Inc 
1 158 -7 
3 165 -3 
5 062 21 
6 098 45 
7 237 -.4 
8 135 66 
10 124 12 
11 292 -3 
Mean of 150 33 
sites 
K al-95 
1.9 38 
2.9 30 
5.0 25 
2.3 34 
1.2 39 
3.8 25 
4.3 15 
2.6 24 
1.5 30 
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Stratigraphic 
Dec 
155 
195 
053 
341 
236 
132 
128 
290 
168 
Inc 
40 
49 
25 
-77 
-6 
45 
21 
24 
49 
K al-95 
6.5 20 
3.1 29 
4.2 27 
2.3 34 
1.2 38 
3.5 26 
4.3 15 
2.5 25 
1.3 42 
• 
I 
I 
•• 
bedding ti 1 ts ( some overturned beds based on sedimentary 
structures), passes the fold test at the 95\ confidence 
level (Table 1) using the conservative estimates of 
McElhinny (1964). The mean direction for site 1 • 1n 
stratigraphic coordinates is close to the lower/upper 
Cambrian field direction (Watts, et al 1980) for this 
location, suggesting that the remanence is primary. 
A weakly penetrative fabric was seen at all sites and 
was usually evidenced by a 
cleavage-bedding intersection 
consistently 
lineation, 
oriented 
although 
cleavage orientations were not measurable at every site. 
In order to compare our AMS and remanence results from 
all sites to this incipient fabric we calculated a 
reference cleavage plane (strike-N21E dip-77 W; Fig. 5) · 
which is the average cleavage orientation for the sites 
where cleavage was measurable. The regional consistency 
of cleavage orientation observed by Cloos (1947) and 
supported by our field observations make this procedure 
reasonable. 
When the site mean directions are compared to the 
reference cleavage plane in geographic coordinates there 
is wide scatter of the site mean directions (Figure 6). 
In stratigraphic coordinates the site means can be 
compared to the sweep of Cambrian 
corresponding to the apparent polar wander loop 
-26-
directions 
' 
.. 
postulated by Watts, et al (1980; Figure 6). Even though 
there • lS ambiguity • 1n the expected Cambrian field 
direction due to the possibility of extensive polar 
wander, there is still an obvious scatter of site means 
away from the range in Cambrian directions, by as much as 
90 degrees in declination (sites 5 and 7). This 
behavior is seen to varying amounts at each individual 
site (Fig. 7) and • 1n some cases results • in a 
non-Fisherian distribution of the ChRM directions (sites 
6, 7, and 11; Fig. 7) at a site. 
Our AMS results are summarized in a Flinn graph (Fig. 
8; Table 2). Here we • are using the AMS ellipsoid to 
approximate the strain ellipsoid, since no other strain 
markers were available in the rocks. The results suggest, 
a deformation path for the Waynesboro sediments which may 
be broken into five distinct domains. These domains are 
ordered by reference to the expected sequence of fabric 
development arising from the deformation of sediments 
(Ramsay and Huber, 1983) and suggest that the upper 
member of Waynesboro formation has undergone • varying 
degrees of fabric formation. Since each domain in the 
Flinn graph contains samples from different sites, this 
fabric development has occurred at a very small scale 
indicating strain heterogeneity on the outcrop level. 
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Sample 
1-1 
1-3 
1-5 
1-6 
3-1 
3-5 
3-7 
6-1 
6-3 
6-5 
6-6 
6-7 
7A-l 
7A-3 
7B-4 
7B-5 
8-1 
8-4 
8-6 
8-7 
10-3 
10-8a 
10-14 
10-18 
11-1 
11-2 
11-4 
11-6 
_I 
\Anisotropy 
32 
53 
35 
171 
64 
80 
31 
141 
130 
110 
126 
86 
54 
87 
89 
59 
29 
79 
61 
107 
115 
77 
45 
32 
34 
64 
53 
57 
Table 2 
AMS Results 
AMS Axes Ratios 
Max/Int 
1.21 
1.19 
1.27 
2.09 
1.49 
1.42 
1.06 
1.10 
1.01 
1.21 
1.48 
1.04 
1.58 
1.50 
1.44 
1.19 
1.08 
1.08 
1.04 
1.65 
1.74 
1.31 
1.30 
1.13 
1.11 
1.50 
1.48 
1.44 
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Int/Min 
1.13 
1.45 
1.11 
4.82 
1.26 
1.63 
1.30 
12.96 
10.41 
3.43 
3.42 
2.81 
1.06 
1.67 
1.83 
1.58 
1.25 
2.35 
1. 91 
1. 91 
1.99 
1.72 
1.20 
1.22 
1.28 
1.25 
1.12 
1.22 
Max/min 
1.38 
1.74 
1.42 
10.11 
1.89 
2.32 
1.39 
14.35 
10.61 
4.16 
4.82 
2.94 
1.67 
2.51 
2.64 
1.88 
1.35 
2.57 
2.01 
3.17 
3.48 
2.27 
1.56 
1.38 
1.42 
1.89 
1.68 
1.76 
Flinn 
Domain 
2 
4 
2 
5 
3 
4 
1 
5 
5 
5 
5 
5 
3 
4 
4 
4 
1 
5 
4 
4 
4 
4 
2 
1 
1 
3 
3 
3 
Domain 1 has AMS ellipsoids which are mildly oblate 
with max/min ratios less than 1.5 and possess an average 
anisotropy of 32%. Domain 2 has mildly prolate AMS 
ellipsoids with max/min ratios less than 1.6 and an 
average anisotropy of 37. 8%. Ellipsoids from domain 3 
are moderately prolate and have an average anisotropy 
higher than group 2, 58. 9%, and max/min ratios between 
1. 6 and 2. 0 . Domain 4 ellipsoids. possess still higher 
anisotropies, 84. 7% and are moderately oblate in shape 
having crossed the plane strain line and contain max/min 
ratios between 1.7 and 3.6. Finally, domain 5 has the 
highest average anisotropy, 121. 3%, with max/min ratios 
between 2.5 and 14.4 . 
• The stereonets in figure 8 summarize the behavior of. 
the remanence for individual samples in each of the five 
Flinn domains. Domains 1 and 2 have very mildly deformed 
samples and their ChRM' s are tightly clustered near to 
the lower/upper Cambrian field direction (represented by 
the Wilberns pole; Watts, et al 1980) with an azimuthally 
symmetric distribution of directions. In domain 3 the 
effects of slightly more intense deformation begin to 
rotate the ChRM's. Since we apparently have two 
polarities present there are two directional groups which 
have both rotated in a counterclockwise sense away from 
the Cambrian field directions. The ChRM's of domain 4 
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are centered around the range of expected Cambrian field 
directions and show a larger scatter than seen in domains 
1 to 3. Domain 5 ChRM's show only 1 sample close to the 
lower/upper Cambrian direction. Al 1 the other samples 
show very large rotations from the Cambrian directions 
' 
and lie • 1n a vertical plane which strikes 
northeast-southwest. It is tempting to identify this as 
the regional cleavage plane but since these results are 
presented in stratigraphic coordinates each sample will 
have a different relationship to cleavage depending on 
its original bedding tilt. The data clearly demonstrate 
that with· increasing strain and fabric development the 
re:nanence tends to be rotated away from the lower/upper 
Cambrian field direction. Since the sense of rotation is 
counterclockwise, the remanence is even further from the 
middle Cambrian field direction (represented by the Muav 
pole, Watts, et al (1980). 
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Discussion 
Based on the fold test conducted at site 1 the 
magnetization of the Waynesboro formation is .pre-folding 
• 1n age. Site 10, which is the same site as Watts, et 
al's (1980) site 1 for the Waynesboro, showed no 
improvement in directional scatter after tilt correction 
even though its site mean is close to site l's. This 
result is identical to those of Watts, et al (1980) for 
the site and can probably be explained by the low bedding 
tilt (less than 20 degrees) and our sampling of only the 
hinge and one limb of the broad fold at the site. Field 
observations at both of these sites (1 and 10) suggest 
that the rocks are relatively undeformed with cleavage 
barely discernible and unmeasurable. 
lineations, if seen, are poorly defined. 
Intersection " 
These results 
suggest that if the Waynesboro were unstrained throughout 
its area of exposure, it would carry a primary remanence 
at all sites which would give a paleomagnetic pole close 
to the lower/upper Cambrian poles for North America 
(Watts, et al 1980). However, when site means are 
compared to the lower/upper Cambrian field direction 
(Fig. 6, Table 1) they are rotated from it by varying 
degrees. 
One explanation for these remanence rotations could 
be rigid fault block rotations or rock deformation caused 
-33-
.. 
by nearby faulting or fault activity. Sites 5, 6, and 10 
are located near the center of the large fault block 
bounded to the north by the fault at Mont Alto and to the 
south by the Antietam Cove fault. If rigid block 
rotations had occurred, these vectors should have a 
similar sense of rotation. However, these sites do not 
I 
possess consistent declination anomalies (Fig. 9) 
suggesting that a rigid block rotation cannot explain the 
remanence rotations at these sites. The faulting at Mont 
Alto and the Antietam Cove fault is mapped as a high 
angle reverse (or normal?) fault (Root, 1968), hence any 
faulting-induced rotation of the remanence at sites 1, 3, 
7, 8 or 11 may not be readily apparent in declination 
since no horizontal component of displacement or rotation, 
would be expected. However, examination of site means 
(Fig. 6) and declination anomalies (Fig. 9) for these 
sites (1, 3, 7, 8, 11) does not show any consistent 
rotation of the paleomagnetic vector due to faulting. 
Since the possibility of rapid apparent polar wander 
during the Cambrian (Watts, et al 1980) exists, it may be 
possible to explain some of the observed rotation of the 
site means as being due to an extended period of 
l 
remanence acquisition by the Watnesboro during the 
Cambrian. This could explain the results for sites 1, 8, 
and 10 but the other site means lie far from the range of 
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field directions corresponding to Watts, et al's (1980) 
Cambrian apparent polar wander (apw) path (Fig. 5). 
Since the site means of undeformed sites 1 and 10 lie 
near to the lower/upper Cambrian field direction we will 
use this direction as the Cambrian reference field for 
our study despite the fossil-based late Early/early 
Middle Cambrian age for the formation. 
Since large scale rigid block rotations, faulting 
effects, and remanence acquisition during rapid apw fail 
to adequately explain the paleomagnetic vector rotations 
in the Waynesboro, we suggest that rock deformation and 
fabric development at a small scale is the cau~e. It is 
clear from examination of the Flinn graph (Figure 8) that 
as a sample moves along the deformation path: 1) its 
remanence wi 11 be rotated from the lower /upper Cambrian 
field direction;· and 2) its magnetic susceptibility 
anisotropy will increase (Fig. 10). This suggests that 
increased strain, quantified by AMS, has affected the 
remanence of the Waynesboro formation. However, the 
samples which make up any one Flinn domain come from 
different sites so any given site may contain samples 
\,, 
from several Flinn domains. This points to the sma 11 
scale at which the rock deformation/fabric development 
affects the remanence and would suggest that 
non-Fisherian distribution of directions and very large 
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directional scatter would result at sites which have 
suffered from extensive deformation. 
A detailed look at the scatter of our directions at 
each site indicates that the previously observed increase 
in scatter (Kligfield, et al 1983) is not necessarily 
always present. Whereas, the distributions of ChRM 
directions at sites 6 and 11 (Fig. 7) are sufficiently 
bimodal and non-antipodal to raise suspicion that finite 
strain has affected the remanence, the bimodal 
distribution of directions at site 7 (Fig. 6) is close to 
antipodal and could be interpreted as a rotated remanence 
that passes the reversal test. Furthermore, the 
distributions of ChRM's at sites 1, 3, 5, and 10 (Fig. 7) 
are sufficiently azimuthally symmetric so that one may, 
not suspect that strain has deformed the remanence, yet 
the means of sites 3 and 5 have been rotated by 
considerable amounts from the lower/upper Cambrian field 
direction. Furthermore, the amount of scatter does not 
increase with the amount of remanence rotation. When the 
estimate of Fisher's (1953) precision parameter, K, • lS 
plotted as a function of the site mean' s rotation f ram 
the lower/upper Cambrian field directions for sites 1, 3, 
5, 7, and 10, there • lS no precipitous drop in K for 
rotations as great as 74 degrees CJig. 11). 
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FIGURE 11 
Precision parameter, K, versus angular rotation from the C~mbrian 
direction indicating increasing amounts of rotation are not 
accompanied by an increase in SCcitter. Normal polarity directions 
from site 7 were projected tl1rough the origin for tl1is calculation. 
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A comparison of the AMS results from rotated sites 3 
and 7 and unrotated sites 1 and 10 shows that the degree 
of fabric development controls the rernanence rotation. 
The AMS of seven samples from sites 3 and 7 were 
measured. Four of these seven samples plot in Flinn 
domain 4 and two plot in domain 3. The principle axes of· 
the AMS ellipsoids for these samples show that a 
preferred grain orientation is developing in these 
samples (Fig. 12; Table 3) with the minimum axes starting 
to cluster perpendicular to the regional cleavage plane. 
Unfortunately sampling difficulties at site 5 made the 
cores too short to give reliable AMS results. The AMS of 
eight samples from~ unrotated sites 1 and .. 10 was 
measured. Four samples plot in Flinn domains 1 and 2, as 
would be expected, but four of the samples plot • 1n 
domains 4 and 5. This anomalous result may be explained 
by scatter in AMS principle axes for these samples (Fig. 
12), which • lS commonly indicative of non-coaxial 
deformation. Even though individual samples at sites 1 
and 10 have experienced large strains, fabric development 
has not proceeded far enough to cause overall rotation of 
the remanence at these sites. In sites 3 and 7 the 
samples are more uniformly strained ( 6 out of 7 samples 
from domains 3 and 4) and have a preferred magnetic grain 
orientation. 
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Sample 
1-1 
1-3 
1-5 
1-6 
3-1 
3-5 
3-7 
6-1 
6-3 
6-5 
6-6 
6-7 
7-la 
7-3a 
7-4b 
7-5b 
8-1 
8-4 
8-6 
8-7 
10-3 
10-8a 
10-14 
10-18 
11-1 
11-2 
11-4 
11-6 
Table 3 
Orientation of Principle Axes of AMS Ellipsoids 
Maximum 
60,8 
197,14 
4 6, 70 
18,56 
182,38 
314,24 
50,8 
40,18 
54,28 
185,31 
11,36 
31,14 
227,20 
182,85 
323,13 
32,2 
105,45 
26,1 
48,7 
124,4 
317,42 
358,3 
86,1 
92,5 
137,18 
145,54 
151,51 
165,50 
Intermediate 
159,49 
305,50 
279,12 
227,30 
-42-
328,46 
57,26 
223,82 
147,44 
173,43 
69,35 
261,25 
145,58 
107,53 
38,4 
232,5 
122,72 
270,44 
116,22 
142,24 
225,71 
108,45 
89,9 
356,24 
359,26 
47,2 
314,36 
312,37 
299,30 
Minimum 
323,40 
97,36 
187,15 
129,14 
78,18 
187,52 
320,1 
294,41 
304,34 
304,38 
145,43 
294,28 
329,29 
308,3 
121,76 
288,83 
8,7 
295,68 
301,65 
33,19 
213,15 
252,87 
177,66 
192,63 
310,72 
48,5 
49,9 
43,24 
, 
------------------...._-.~~~--= ,, ' 
An important finding of this study is that although 
these rocks appear to be very weakly deformed the 
• 1n 
field, based on field observation, and could have (Watts, 
et al 1980) been considered suitable for paleomagnetic 
study their remanence has been significantly rotated by 
strain. Furthermore if Elliott's (1976) model of thrust 
fault propagation is correct and thrusting had continued 
during the Alleghanian, then these rocks would have been 
incorporated into Alleghanian thrust sheets and the 
rotated remanence might have been inter~,reted as 
indicating rigid thrust sheet rotation. Perhaps some of 
the declination anomalies seen in the Rome formation 
(Watts, et al 1980) could be explained in this manner. M 
) 
, 
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Conclusions 
A paleornagnetic study of the red sandstones and 
siltstones of the upper member of the Cambrian Waynesboro 
formation shows that these rocks carry a primary Cambrian 
remanence that has been rotated by varying degrees f ram 
the upper/lower Cambrian field direction. When AMS data 
are displayed on a Flinn diagram they suggest a 
well-defined deformation path in which the rocks have 
undergone different amounts of tectonic strain following 
compaction. The rotation of a site's mean direction can 
be correlated to the average position of its samples on 
the Flinn graph's deformation path and to the degree to 
which the magnetic grains of the samples show a preferred· 
' 
alignment as indicated by the scatj:er of the principle 
AMS axes. 
The Waynesboro formation lies within the South 
Mountain Anticlinorium whose southern margin forms the 
displacement transfer zone {Elliott. 1976) to the 
Al leghani an thrust sheets to the south. Had thrusting 
I 
' 
continued during the Alleghanian orogeny the 
strain-rotated remanence of the Waynesboro would have 
been incorporated into the Alleghanian thrust sheets and 
could have been misinterpreted as indicating rigid thrust 
sheet rotation. Our study shows that finite strain 
-44-
\. 
associated with tectonic fabric development must always 
be investigated as one possible explanation for rotated 
remanence when paleomagnetism is used to study tectonic 
rotations in orogenic belts. 
I 
I 
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The following tables in this Appendix consist of the 
essential data for each sample. Each page is devoted to 
an individual sample consisting of the final direction, 
tectonic correction and all thermal demagnetization steps 
in stratigraphic coordinates. 
-51-
. .. 
SAMPLE Xl-1 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
400 
450 
500 
525 
550 
575. 
600 
625 
635 
645 
655 
665 
670 
675 
690 
INC 
-2.8 
-14.9 
-14.0 
-15.0 
-16.2 
-3.7 
13.0 
17.9 
50.2 
44.5 
64.2 
71.9 
82.l 
72.3 
72.6 
54.3 
DEC 
119.0 
198.2 
197.1 
200.7 
190.0 
· 185. 3 
173.9 
110.9 
125.3 
134.0 
145.5 
184.5 
226.l 
248.8 
150.6 
265.8 
-52-
••""' .:ai.. -
• 
.. 
J 
4.75E-07 
4.74E-07 
4.34E-07 
3.19E-07 
2.BSE-07 
2.13E-07 
l.66E-07 
l.65E-07 
l.JSE-07 
l.23E-07 
l.47E-07 
l.51E-07 
9.62E-08 
l.32E-07 
l.26E-07 
l.21E-07 
-SAMPLE Xl-2 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
INC 
5.2 
-29.8 
-11.4 
-8.5 
-5.7 
2.5 
0.4 
1.5 
-5.5 
-6.8 
2.9 
3.8 
7.1 
' 
.. .31 , 
191.3 I 
101 
4.6 
DEC 
122.1 
244.2 
234.9 
232.6 
233.3 
245.9 
240.6 
227.3 
220.4 
213.8 
207.3 
195.7 
175.3 
-53~ 
J 
2.45E-06 
8.llE-07 
7.99E-07 
6.72E-07 
7.0lE-07 
6.53E-07 
5.83E-07 
6.63E-07 
5.SSE-07 
2.26E-07 
3.90E-07 
3.85E-07 
2.0SE-07 
I 
' 
, 
SAMPLAj Xl-3 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
100 
200 
300 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
INC 
o.s 
25.8 
45.5 
57.6 
61.7 
72.2 
72.2 
79.5 
88.3 
81.8 
79.0 
66.5 
83.4 
7.1 
4 7. 2 · 
46.0 
50.3 
50.1 
42.2 
193 , 
143.9 I 
59 
49.3 
DEC 
286.1 
280.2 
270.1 
264.4 
258.9 
254.7 
252.8 
248.3 
190.S 
115.8 
84.0 
123.4 
104 .1 
98.1 
113.7 
91.2 
116.2 
142.2 
156.0 
-54-
·f 
J 
2.40E-06 
l.37E-06 
1.llE-06 
l.OOE-06 
8.96E-07 
7.84E-07 
7.33E-07 
7.JOE-07 
6.98E-07 
5.49E-07 
4.97E-07 
4.45E-07 
4.00E-07 
4.llE-07 
4.78E-07 
3.48E-07 
4.29E-07 
4.62E-07 
l.61E-07 
I•• 
SAMPLE ·, Xl-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
NRM 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
INC 
-0.2 
85.6 
85.0 
80.5 
85.8 
87.l 
81.1 
83.7 
88.0 
79.3 
80.5 
71. 3 
63.7 
., • ._t, •11,., ..... ~o j,..:., I ,.-, ,4 • ~ < •lf'W' ---""" r,o-·•~, '• .t,-
2QQ I 
117.4 I 
. ..,.. ...... . 
76 
75.3 
DEC 
316.0 
171.9 
165.0 
172.8 
179.2 
194.l 
73.3 
102.0 
182.3 
114.7 
123.8 
89.6 
120.7 
-55-
J 
l.40E-06 
l.39E-06 
l.SlE-06 
l.46E-06 
l.SlE-06 
l.46E-06 
l.33E-06 
l.44E-06 
l.28E-06 
5.92E-07 
l.26E-06 
6.76E-07 
3.SJE-07 
.. --~ . 
SAMPLE Xl-5 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
INC 
75.0 
38.7 
37.5 
35.4 
34.4 
32.8 
35.1 
32.2 
34.0 
36.2 
37.2 
200 I 
139.9 I 
76 
35.6 
DEC 
265.8 
132.6 
131.0 
133.9 
127.8 
121.0 
128.2 
127.2 
135.2 
145.9 
141.l 
-56~ 
J 
l.53E-06 
l.60E-06 
l.54E-06 
l.SSE-06 
l.43E-06 
l.lBE-06 
l.35E-06 
l.43E-06 
l.40E-06 
l.43E-06 
l.24E-06 
' 
\ 
SAMPLE~- Xl-6 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
ntm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
68.9 
48.1 
47.1 
46.8 
46.6 
48.7 
47.8 
47.3 
50.5 
49.4 
47.0 
48.1 
59.4 
56.7 
-3.9 
2QQ I 
150.0 I 
76 
49.5 
DEC 
177.9 
153.0 
151.5 
150.6 
146.3 
147.9 
152.0 
151.7 
151.7 
150.9 
151.1 
143.3 
117.3 
80.0 
-5·7-
J 
l.61E-06 
l.84E-06 
l.76E-06 
l.75E-06 
l.63E-06 
l.33E-06 
l.54E-06 
l.43E-06 
l.33E-06 
l.34E-06 
l.41E-06 
l.31E-06 
8.77E-07 
4.97E-07 
2.33E-07 
SAMPLE Xl-7. 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
300 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
-18.8 
0.3 
-0.2 
-0.7 
1.0 
-0.8 
-0.7 
-2.3 
-4.9 
-2.7 
0.2 
0.2 
4.6 
-3.0 
3.6 
3.3 
. . . ..:-- .. 
200 , 
172.6 I 
76 
3.6 
• 
DEC 
252.8 
185.9 
176.8 
178.4 
178.6 
179.0 
177.9 
175.0 
174.5 
176.1 
175.6 
172.9 
178.5 
175.9 
172.6 
175.S 
-58-
J 
l.26E-06 
l.42E-06 
1.52E-06 
l.44E-06 
1.SOE-06 
l.40E-06 
1.31E-06 
l.21E-06 
l.32E-06 
l.32E-06 
1·. OSE-06 
l.OSE-06 
l.05E-06 
l.llE-06 
9.41E-07 
9.62E-07 
• 
SAMPLE- X2-1 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
300 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
-20.0 
-63.8 
-63.9 
-66.0 
-68.6 
-64.0 
-66.0 
62.7 
-61.1 
-67.9 
-54.7 
-40.l 
-59.9 
-45.1 
-15.5 
-30.1 
30 
-
' 
I 84.5 
-
DEC 
118.5 
206.3 
222.1 
224.3 
225.l 
205.7 
210.7 
9.4 
236.6 
208.3 
236.3 
311.6 
352.6 
168.9 
211.7 
288.1 
-59-
J 
5.91E-07 
5.lJE-07 
4.49E-07 
3.95E-07 
4.35E-07 
3.22E-07 
3.39E-07 
3.50E-07 
3.71E-07 
3.68E-07 
3.38E-07 
4.20E-07 
5.96E-07 
4.52E-07 
l.lJE-06 
3.07E-07 
J 
SAMPLE X2-2 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
INC 
9.7 
-31.8 
-27.4 
-22.0 
-20.8 
21.2 
7.9 
-37.5 
-12.6 
-30.7 
-24.l 
-45.7 
-30.4 
30 
- I 
I 84.5 
-
DEC 
128.4 
225.4 
225.7 
230.3 
226.5 
270.1 
305.0 
272.5 
328.7 
293.6 
301.3 
292.6 
314.2 
-60-
J 
5.91E-07 
2.43E-07 
3.24E-07 
2.39E-07 
l.92E-07 
l.56E-07 
7.55E-07 
7.56E-07 
2.66E-06 
8.50E-07 
2.07E-06 
3.25E-06 
2.32E-06 
.: 
SAMPL.E ! X2-3 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nz:m 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
INC 
12.8 
3.3 
3.4 
10.8 
15.6 
17.2 
1.3 
33.l 
-1.7 
41.8 
35.3 
43.3 
30 
-
' 
' 
84.5 
-
DEC 
97.3 
110.3 
110.6 
105.4 
105.2 
105.2 
102.2 
124.6 
77.3 
208.8 
203.1 
256.0 
216.6 
-61-
J 
l.23E-06 
4.50E-07 
4.93E-07 
5.59E-07 
5.71E-07 
4.80E-07 
7.23E-07 
2.98E-07 
4.69E-07 
2.79E-07 
l.12E-06 
l.21E-06 
8.20E-07 
SAMPL_;E X2-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
12.4 
-64.6 
-31.6 
-53.5 
-41.4 
-52.1 
-41.9 
-18.0 
-37.2 
-18.5 
-45.0 
-28.2 
-41.1 
42.7 
-14.4 
30 
- I 
I 84.5 
-
DEC 
109.4 
101.8 
313.6 
95.5 
77.1 
88.3 
83.4 
76.4 
21.8 
20.0 
115.7 
98.6 
86.1 
199.0 
298.7 
-62-
- \ -, '-} '" " ·-. . ,. ·, ·. '-~.', ' 
( 
J 
l.llE-06 
2.49E-07 
2.35E-07 
2.02E-07 
l.55E-07 
l.75E-07 
l.59E-07 
1.77E-07 
1.0lE-07 
2.68E-07 
2.39E-07 
2.74E-07 
2.65E-07 
5.55E-08 
3.31E-07 
• 
--------------------:-"""......---~,,..,.--. .. . -- ---., ---, ,~ 
SAMPLi. X2-5 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
690 
695 
700 
INC 
-0.1 
-27.8 
-28.2 
-26.4 
-25.1 
-24.4 
-16.2 
-6.8 
3.1 
48.5 
31.7 
-1.8 
18.0 
29.6 
39.2 
52.4 
29.0 
28.5 
46. 9 
22.0 
30 
- I 
I 84.5 
-
DEC 
112.0 
145.5 
147.5 
145.5 
138.5 
142.9 
139.0 
141.0 
167.5 
227.0 
210.8 
252.6 
222.6 
222.9 
228.4 
211.0 
236.5 
254.5 
241.9 
246.9 
-63-
J 
l.02E-06 
4.74E-07 
4.99E-07 
4.44E-07 
4.JJE-07 
3.92E-07 
4.55E-07 
3.SlE-07 
3.47E-07 
8.JlE-07 
l.03E-06 
l.59E-06 
2.llE-06 
2.0lE-06 
2.19E-06 
l.87E-06 
2.23E-06 
l.48E-06 
2.61E-06 
2.68E-06 
SAMPLE X2-6 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
-35.3 
-35.0 
-19.5 
9.4 
40.l 
33.7 
38.2 
31.7 
35.9 
16.3 
60.0 
12.3 
29.4 
34.2 
73.5 
30 
- I 
I 84.5 
-
DEC 
354.0 
18.9 
46.4 
46.0 
43.6 
61.4 
35.9 
26.3 
355.5 
269.7 
194.0 
243.2 
169.7 
212.2 
162.5 
-6·4-
J 
3.85E-07 
l.35E-07 
l.30E-07 
l.45E-07 
l.52E-07 
1.58E-07 
l.59E-07 
l.73E-07 
l.96E-07 
1.28E-07 
l.30E-07 
2.0lE-07 
3.19E-07 
3.87E-07 
1.49E-07 
SAMPLE X2-7 j 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
n:r:m 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
INC 
-3.8 
-32.2 
-32.1 
-39.4 
13.2 
-68.5 
-22.3 
13.2 
38.2 
14.9 
27.4 
37.0 
23.l 
30 
- I 
I 84.~ 
-
DEC 
107.2 
212.0 
227.0 
227.8 
240.0 
205.9 
262.3 
247.3 
238.7 
249.9 
262.0 
265.1 
248.6 
-65-
J 
7.61E-07 
l.24E-07 
l.27E-07 
l.OlE-07 
7.06E-08 
5.30E-08 
2.73E-07 
3.02E-07 
2.61E-07 
l.20E-07 
l.02E-06 
9.55E-07 
1.04E-06 
: 
SAMPLE X2-8 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
690 
695 
700 
INC 
13.9 
-4.2 
2.1 
3.3 
20)6 
25.8 
36.5 
35.4 
36.4 
16.0 
26.8 
28.9 
30.2 
25.0 
16.8 
26.6 
9.6 
41.1 
26.9 
26.0 
30 
-
' 
I 84.5 
-
DEC 
123.3 
176.0 
172.2 
170.1 
172.4 
173.3 
182.9 
182.0 
217.0 
206.5 
246.1 
226.0 
234.3 
237.7 
240.3 
223.3 
216.0 
251.6 
236.5 
246.8 
-66-
J 
1.16E-06 
3.15E-07 
2.87E-07 
2.89E-07 
2.45E-07 
2.29E-07 
2.45E-07 
2.SlE-07 
3.17E-07 
4.SOE-07 
6.79E-07 
9.50E-07 
l.lOE-06 
l.39E-06 
3.46E-06 
l.94E-06 
2.54E-06 
l.51E-06 
2.39E-06 
l.73E-06 
SAMPLE X3-l 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
ni:m 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
690 
695 
700 
INC 
12.5 
37.9 
37.6 
36.0 
34.4 
28.3 
27.9 
32.4 
39.5 
40.6 
43.8 
44.6 
39.9 
49.3 
48.0 
46.4 
53.0 
83.4 
-20.0 
214 , 
114.2 I 
79 
48.l 
DEC 
336.2 
103.3 
104.0 
104.0 
100.6 
101.2 
102.9 
106.0 
111.6 
102.2 
111.0 
109.6 
116.5 
106.9 
114.7 
114.5 
113.l 
119.0 
117.6 
225.0 
-67-
J 
l.35E-06 
l.05E-06 
l.05E-06 
l.02E-06 
9.99E-07 
\ 
9.59E-07 
9.92E-07 
9.70E-07 
9.37E-07 
9.92E-07 
9.40E-07 
9.42E-07 
9.39E-07 
9.07E-07 
8.65E-07 
7.87E-07 
7.19E-07 
7.38E-07 
4.35E-07 
l.35E-07 
\ ·' 
-~, 
;-
\ 
SAMPLE X3-2 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
12 .1 
68.1 
57.2 
66.5 
63.8 
60.3 
69.1 
72.6 
68.7 
64.5 
68.9 
49.3 
46.7 
44.1 
-. 
214 , 
243.1 
' 
79 
68.9 
DEC 
313.0 
234.6 
207.5 
223.2 
233.4 
239.4 
243.5 
228.2 
242.5 
233.9 
245.6 
241.7 
258.0 
224.8 
-68-
J 
2.43E-06 
3.83E-07 
S.61E-07 
4.35E-07 
3.83E-07 
3.53E-07 
2.87E-07 
2.81E-07 
2.SlE-07 
3.14E-07 
2.99E-07 
3.lSE-07 
2.63E-07 
2.96E-07 
SAMPLE X3-3 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
9.1 
53.7 
50.1 
53.5 
54.0 
48.3 
52.4 
57.5 
58.6 
69.9 
52.1 
12.8 
6.4 
53.1 
214 , 
204.3 I 
79 
36.2 
DEC 
317.2 
295.8 
288.5 
286.6 
284.3 
289.4 
267.6 
258.6 
282.4 
271.2 
302.8 
220.8 
182.9 
144.5 
-69-
' 
J 
2.22E-06 
4.15E-07 
l.05E-06 
5.47E-07 
4.99E-07 
4.75E-07 
4.58E-07 
4.77E-07 
4.23E-07 
5.65E-07 
3.43E-07 
4.63E-07 
6.89E-07 
8.42E-07 
.. .. 
SAMPLE XJ-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
-4.6 
27.3 
6.7 
-9.4 
-24.9 
-27.3 
-35.1 
-54.4 
-85.9 
-3.8 
-19.2 
7.9 
-11.6 
-36.5 
241 , 
272.7 I 
48 
-9.1 
l_ 
DEC 
322.0 
308.1 
287.4 
291.2 
285.4 
279.5 
297.4 
352.3 
280.1 
30.8 
120.7 
10.7 
23.3 
337.0 
-70-
J 
2.27E-06 
2.30E-07 
4.17E-07 
l.78E-07 
2.22E-07 
2.06E-07 
1.48E-07 
7.SlE-08 
8.0lE-08 
3.79E-07 
8.21E-08 
2.25E-07 
1.70E-07 
9.30E-08 
SAMPLE X3-5 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
-3.1 
49.9 
48.6 
49.1 
48.l 
46.3 
47.9 
47.2 
51.6 
44.2 
44.4 
40.3 
41.l 
33.0 
4.0 
221 , 
168.7 I 
59 
50.3 
DEC 
132.3 
164.7 
165.4 
164.1 
162.8 
158.6 
160.1 
167.3 
164.0 
174.6 
164.2 
160.3 
177.0 
181.3 
162.l 
-71-
J 
l.32E-06 
6.19E-07 
6.21E-07 
6.16E-07 
5.41E-07 
4.SSE-07 
5.lJE-07 
5.79E-07 
6.49E-07 
5.22E-07 
4.38E-07 
3.SOE-07 
2.38E-07 
4.53E-07 
3.65E-07 
·, 
SAMPLE X3-6 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
22.1 
43.6 
36.7 
44.9 
40.5 
40.4 
35.4 
30.5 
27.0 
31.7 
28.9 
10.7 
27.8 
0.2 
, 
221 , 
183.9 
' 
59 
7.8 
DEC 
304.5 
205.3 
203.0 
211.2 
206.5 
204.7 
197.0 
194.2 
183.2 
172.9 
174.1 
189.2 
42.6 
170.8 
-72-
J 
1.59E-06 
4.67E-07 
8.42E-07 
5.99E-07 
7.36E-07 
6.70E-07 
6.83E-07 
7.64E-07 
8.19E-07 
4.20E-07 
8.59E-07 
7.14E-07 
6.86E-07 
4.58E-07 
.. 
.. 
SAMPLE X3-7 •. 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
100 
200 
300 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
INC 
-16.8 
11.9 
61.7 
63.3 
52.6 
56.3 
53.8 
57.7 
51.8 
50.6 
49.5 
33.7 
25.7 
25.9 
16.4 
8.4 
13.5 
6.3 
2.9 
-1.0 
220 , 
170.8 I 
69 
62.7 
DEC 
317.4 
317.3 
269.7 
206.8 
184.7 
183.7 
180.6 
175.4 
174.5 
176.2 
175.3 
180.2 
185.9 
186.4 
194.2 
187.1 
183.9 
227.0 
200.0 
191.0 
-73-
J 
l.28E-06 
9.57E-07 
4.65E-07 
4.81E-07 
5.54E-07 
5.97E-07 
5.99E-07 
5.77E-07 
5.61E-07 
5.28E-07 
4.68E-07 
4.48E-07 
S.52E-07 
4.90E-07 
5.57E-07 
1.68E-06 
8.94E-07 
l.29E-06 
7.24E-07 
l.28E-06 
SAMPI.E X5-l 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
47.4 
50.7 
49.7 
50.3 
48.7 
48.8 
45.1 
38.3 
35.2 
37.0 
35.3 
35.4 
29.7 
20.8 
219 
26.0 ' , 
22 
34.2 
DEC 
346.2 
32.9 
33.9 
31.8 
33.4 
31. 8 
30.0 
30.4 
41.8 
37.4 
37.4 
26.0 
25.9 
41.0 
-74-
J 
9.84E-06 
2.60E-06 
l.88E-06 
2.41E-06 
2.89E-06 
2.63E-06 
2.45E-06 
2.39E-06 
2.24E-06 
l.72E-06 
2.00E-06 
l.73E-06 
8.89E-07 
5.0SE-07 
... 
SAMPL. E X5-2 
T~CT6NIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
37.3 
19.2 
17.7 
14.8 
12.5 
9.9 
5.1 
8.3 
12.1 
25.7 
17.9 
15.7 
22.8 
-0.7 
.. 
219 
46.9 ' 
' 
22 
16.9 
DEC 
353.8 
24.4 
30.4 
28.0 
26.8 
27.5 
25.6 
30.0 
36.2 
43.3 
48.2 
45.5 
54.6 
58.4 
-75-
. J 
7.68E-06 
2.36E-06 
l.17E-06 
l.96E-06 
2.0lE-06 
l.91E-06 
l.70E-06 
l.64E-06 
l.61E-06 
l.16E-06 
l.25E-06 
l.lSE-06 
l.02E-06 
4.54E-07 
SAMPLE X5-3 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
36.1 
32.5 
36.9 
31.1 
30.8 
30.1 
30.8 
31.3 
28.2 
34.7 
36.0 
30.9 
37.1 
37.9 
219 
16.9 
I 
I 
22 
36.4 
DEC 
352.4 
14.8 
15.3 
14.1 
14.6 
13.6 
13.2 
12.5 
12.5 
13.1 
17.4 
20.2 
28.2 
15.2 
-76-
J 
l.OlE-05 
4.83E-06 
2.49E-06 
4.lSE-06 
4.14E-06 
3.90E-06 
3. 78E-06. 
3.64E-06 
3.42E-06 
2.60E-06 
2.84E-08 
2.66E-06 
2.23E-06 
1.50E-06 
SAMPLE X5-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
44.1 
22.2 
20.2 
19.1 
19.7 
16.5 
15.0 
18.2 
16.6 
18.6 
11.3 
16.9 
14.3 
17.8 
249 
81.1 
I 
I 
20 
16.0 
DEC 
2.9 
95.5 
97.8 
93.6 
95.4 
94.7 
90.0 
87.9 
87.0 
87.9 
80.5 
78.5 
81.5 
80.6 
-77-
J 
l.llE-05 
4.23E-06 
4.31E-06 
3.62E-06 
3.46E-06 
3.20E-06 
3.07E-06 
3.00E-06 
2.94E-06 
2.68E-06 
2.70E-06 
2.37E-06 
2.57E-06 
2.45E-06 
/ 
I 
SAMPLE X5-5. 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
34.7 
-8.0 
-11.7 
-18.2 
-14.2 
-10.1 
-14.2 
-11.3 
-15.4 
-34.1 
-45.9 
-32.8 
-21.0 
-36.5 
249 
74.4 
, 
, 
20 
-34.4 
DEC 
352.8 
88.7 
84.6 
89.7 
87.8 
79.5 
75.3 
71.1 
70.0 
85.8 
74.6 
73.8 
85.2 
75.3 
-78-
J 
7.96E-06 
1.88E-06 
1.67E-06 
1.60E-06 
1.SBE-06 
1.32E-06 
l.33E-06 
1.27E-06 
l.OSE-06 
8.92E-07 
9.42E-07 
l.OOE-06 
9.0SE-07 
8.59E-07 
,\ 
SAMPL.E XS-6 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
• 
INC 
62.1 
63.4 
67.3 
61.2 
61.3 
60.4 
57.1 
59.3 
54.9 
63.1 
61.7 
60.8 
61.7 
57.9 
222 
80.1 
, 
, 
24 
62.2 
DEC 
23.6 
61.7 
70.5 
65.2 
69.5 
68.4 
62.0 
68.9 
64.4 
80.4 
76.l 
91.8 
84.1 
76.7 
-79-
J 
l.59E-05 
5.llE-06 
5.JSE-06 
4.lOE-06 
3.82E-06 
3.55E-06 
3.23E-06 
3.04E-06 
2.SJE-06 
l.91E-06 
l.86E-06 
l.92E-06 
l.82E-06 
2.00E-06 
·•, 
'""'t 
• '-' • -· I .• ', <, • ~ 
SAMPLE X6-l 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
(nrm 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
690 
695 
700 
.. 
INC 
-38.2 
-32.4 
-30.6 
-30.9 
-29.9 
-30.2 
-31.2 
-31.2 
-31.3 
-30.9 
-30.4 
-32.4 
-28.4 
-35.2 
-36.3 
-35.7 
-25.0 
-21.9 
-17.0 
8.2 
22 , 144 
262.6 , -36.2 
DEC 
236.5 
240.4 
241.0 
240.9 
241.7 
241.4 
240.0 
239.0 
240.0 
243.8 
245.9 
250.1 
247.4 
255.1 
260.9 
267.3 
240.4 
253.8 
293.3 
285.7 
-80-
.. 
J 
5.02E-06 
5.80E-06 
5.84E-06 
5.69E-06 
5.56E-06 
5.47E-06 
5.39E-06 
5.15E-06 
4.69E-06 
4.55E-06 
4.33E-06 
4.31E-06 
3.84E-06 
3.80E-06 
3.35E-06 
2.00E-06 
3.77E-06 
3.31E-06 
l.90E-06 
3.34E-06 
, 
SAMPLE·· X6-2 . 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
INC 
-69.9 
-74.6 
-76.4 
-72.9 
-69.8 
-69.3 
-59.2 
-50.9 
-52.5 
-61.2 
-14.2 
-37.7 
-51.6 
22 , 
50.9 I 
144 
-56.6 
DEC 
84.7 
72.2 
71.5 
69.4 
65.7 
56.6 
53.0 
47.0 
31.6 
55.9 
42.1 
29.5 
37.1 
-81-
J 
6.25E-06 
' 
2.JOE-06 
2.84E-06 
2.78E-06 
2.58E-06 
1.42E-06 
1.82E-06 
1.47E-06 
3.41E-06 
8.77E-07 
l.llE-06 
1.llE-06 
l.44E-06 
, 
' 
SAMPLE· X6-3 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
690 
695 
700 
INC 
-43.2 
-36.4 
-35.7 
-35.9 
-35.2 
-35.4 
-37.4 
-37.6 
-38.3 
-37.4 
-32.8 
-37.4 
-28.4 
-35.8 
-41.3 
-23.2 
-27.8 
-24.0 
-52.9 
-30.6 
22 , 
239.8 
144 
, -35.3 
DEC 
224.9 
228.7 
228.3 
229.1 
228.9 
228.9 
227.0 
229.0 
235.6 
238.9 
240.8 
251.9 
245.0 
260.1 
255.4 
260.2 
265.1 
274.9 
314.9 
326.3 
-82-
J 
4.SOE-06 
4.71E-06 
4.75E-06 
4.67E-06 
4.46E-06 
4.38E-06 
4.34E-06 
4.04E-06 
3.49E-06 
3.21E-06 
3.0lE-06 
3.03E-06 
2.69E-06 
2.87E-06 
2.61E-06 
2.69E-06 
l.95E-06 
l.84E-06 
2.34E-06 
l.20E-06 
, 
,. ' 
) 
\ 
- SAMPLE X6-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
' 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
INC 
-73.1 
-73.8 
-71.2 
-71.4 
-62.6 
-71.6 
-65.6 
-67.8 
-7.5 
-51.2 
-52.2 
-48.2 
-39.3 
22 , 
46.5 
' 
144 
-63.6 
DEC 
58.8 
8.6 
14.5 
9.8 
46.6 
14.3 
15.7 
44.8 
70.3 
49.2 
26.6 
25.1 
12.6 
-83-
J 
5.94E-06 
2.53E-06 
3.22E-06 
2.87E-06 
2.86E-06 
2.70E-06 
2.55E-06 
2.05E-06 
l.87E-06 
l.21E-06 
3.50E-06 
l.77E-06 
l.95E-06 
•· 
'\ 
SAMPL.E X6-5 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nim 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
-64.5 
-74.8 
-73.6 
-72.8 
-69.9 
-68.7 
-67.2 
-64.6 
-64.7 
-59.4 
-59.5 
-60.5 
-58.6 
-56.0 
-58.9 
22 , 
56.3 I 
144 
-59.6 
DEC 
19.8 
60.l 
59.4 
59.5 
64.5 
62.0 
58.4 
53.7 
50.4 
53.4 
57.8 
54.2 
57.1 
62.7 
56.4 
-84-
J 
5.49E-06 
3.49E-06 
3.52E-06 
3.41E-06 
3.33E-06 
2.95E-06 
3.06E-06 
2.82E-06 
2.59E-06 
2.44E-06 
2.54E-06 
2.52E-06 
l.95E-06 
l.94E-06 
l.38E-06 
( 
-
SAMPLE X6-6, 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
-11.6 
3.0 
2.1 
3.5 
3.5 
3.4 
1.5 
1.2 
3.4 
7.7 
6.0 
5.3 
7.2 
3.4 
5.7 
22 , 
45.0 
' 
144 
5.4 
DEC 
81.7 
46.3 
46.9 
46.6 
46.7 
47.2 
47.3 
49.0 
48.8 
48.6 
52.8 
47.9 
44.9 
43.9 
41.3 
-85-
J 
8.06E-06 
5.03E-06 
4.99E-06 
4.80E-06 
4.51E-06 
4.37E-06 
4.30E-06 
3.94E-06 
3.74E-06 
3.59E-06 
3.96E-06 
3.59E-06 
3.22E-06 
3.08E-06 
2.59E-06 
... 
.,. 
SAMPL &. X6-7 
~ 
TECTONIC CORRECTION 22 , 144 
FINAL DIRECTION 250.4 , -44.3 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
-83.0 
-41.8 
-41.3 
-41.3 
-42.5 
-41.9 
-42.7 
-46.6 
-47.5 
-46.8 
-45.9 
-40.9 
-21.9 
-44.6 
-45.9 
DEC 
209.7 
249.2 
247.6 
249.7 
246.7 
248.1 
250.3 
248.9 
248.9 
241.7 
247.2 
245.1 
252.0 
252.5 
253.7 
-86-
J 
6.47E-06 
3.48E-06 
3.40E-06 
3.32E-06 
3.20E-06 
3.13E-06 
3.20E-06 
2.96E-06 
2.66E-06 
2.76E-06 
2.87E-06 
2.58E-06 
2.27E-06 
2.13E-06 
2.07E-06 
SAMPLe X7A-l 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
22.9 
-34.9 
-35.7 
-34.8 
-35.8 
-36.4 
-36.5 
-37.2 
-38.2 
-40.0 
-37.6 
-38.l 
-34.8 
-56.5 
-49.5 
328 
83.5 
I 
I 
25 
-38.3 
DEC 
55.4 
88.0 
86.0 
88.9 
86.3 
81.8 
81.7 
83.4 
83.4 
82.5 
83.3 
85.6 
81.2 
27.8 
50.6 
-87-
J 
l.37E-05 
5.42E-06 
._.., 5. 21E-06 
5.25E-06 
5.08E-06 
S.08E-06 
3.45E-06 
4.19E-06 
3.59E-06 
3.78E-06 
3.69E-06 
3.34E-06 
l.BlE-06 
5.07E-07 
4.78E-07 
' 
-----...-------------....,_.............,...,,--,--~------ . . .. 
f, 
SAMPLE· X7A-2. 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
n 
• 
INC 
43.6 
27.7 
30.0 
29.3 
29.1 
29.0 
26.9 
27.9 
29.3 
28.8 
27.8 
25.2 
27.6 
27.4 
( 
328 
9.7 
I 
I 
25 
27.9 
DEC 
12.9 
6.5 
11.0 
10.5 
.. 
11.9 
12.1 
13.7 
12.4 
10.2 
10.2 
8.0 
10.6 
2.8 
21.3 
-88-
\ 
J 
l.lOE-05 
l.96E-06 
4.38E-06 
2.39E-06 
2.41E-06 
2.47E-06 
2.30E-06 
2.23E-06 
2.lBE-06 
2.09E-06 
2.06E-06 
l.92E-06 
1.98E-06 
l.84E-07 
.-
' 
SAMPLE· X7A-3 _ 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
100 
200 
300 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
• 
INC 
-59.7 
-34.1 
-36.5 
-25.8 
-31.7 
-33.8 
-37.0 
-40.3 
-41.9 
-41.7 
-47.5 
-59.3 
-76.5 
-77.7 
-58.2 
-61.8 
-70.3 
-6.6 
-40.3 
-30.2 
328 , 
226.8 I 
25 
-20.6 
DEC 
133.8 
143.2 
195.5 
224.6 
230.4 
235.4 
234.8 
233.6 
231.7 
228.5 
220.0 
237.5 
176.7 
108.7 
69.2 
64.6 
60.8 
194.1 
78.0 
92.6 
-89-
J 
8.22E-07 
1.19E-06 
8.56E-07 
8.07E-07 
7.83E-07 
8.SOE-07 
7.88E-07 
7.72E-07 
8.0BE-07 
7.95E-07 
7.53E-07 
6.90E-07 
6.75E-07 
6.14E-07 
5.99E-07 
8.00E-07 
9.36E-07 
' 
7.47E-07 
5.32E-07 
2.76E-07 
SAMPLE· X7A-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
32.5 
76.4 
63.5 
71.5 
70.7 
64.4 
64.0 
64.1 
60.7 
48.1 
46.3 
37.5 
48.2 
45.9 
328 , 
346.8 I 
25 
42.9 
DEC 
236.2 
20.7 
22.9 
348.0 
341.5 
323.4 
333.3 
346.7 
345.2 
354.7 
350.5 
341.9 
340.9 
354.1 
-90-
J 
7.49E-06 
l.03E-06 
4.59E-07 
9.99E-07 
l.OOE-06 
9.89E-07 
7.47E-07 
8.24E-07 
7.92E-07 
8.31E-07 
8.51E-07 
6.83E-07 
7.23E-07 
8.44E-07 
" . 
SAMPLE X7A-5 · 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
59.4 
-9.7 
-6.3 
-10.3 
-10.4 
-12.0 
-13.8 
-14.1 
-15.4 
-23.9 
-23.8 
-29.3 
-32.2 
-25.9 
.. 
328 , 
2~.2 I 
25 
-29.1 
DEC 
194.9 
199.9 
198.1 
197.1 
198.6 
197.2 
200.5 
201.3 
202.6 
210.6 
212.3 
211.7 
204.9 
207.4 
-91-
J 
3.70E-06 
4.17E-06 
2.71E-06 
5.22E-06 
5.06E-06 
4.99E-06 
4.42E-06 
4.22E-06 
4.0lE-06 
3.78E-06 
3.76E-06 
3.53E-06 
3.48E-06 
3.43E-06 
SAMPL. E X7 B-1 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
79.7 
73.4 
73.8 
72.0 
68.8 
64.7 
73.0 
60.4 
75.8 
56.1 
68.9 
66.9 
23.8 
-56.1 
C 
79 , 
348.8 
14 
' 
74.2 
DEC 
312.0 
328.9 
330.5 
334.5 
337.2 
334.9 
347.2 
341.6 
351.6 
2.6 
13.0 
71.6 
114.2 
269.8 
-92-
J 
2.71E-06 
l.OJE-06 
l.99E-06 
l.23E-06 
l.21E-06 
l.23E-06 
9.22E-07 
8.87E-07 
7.62E-07 
5.34E-07 
4.78E-07 
2.74E-07 
3.SOE-07 
3.48E-07 
\ 
SAMPLE X7 B-2 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
-31.7 
0.6 
4.5 
9.0 
6.0 
13.8 
5.3 
0.6 
-7.8 
-10.1 
7.8 
-22.1 
5.6 
-41.7 
,. 
79 , 
214.8 
14 
I -8.6 
DEC 
210.5 
216.4 
218.9 
203.7 
215.7 
212.4 
213.5 
206.4 
215.6 
213.3 
214.4 
219.3 
193.6 
335.0 
·-
-93-
.. 
J 
2.98E-06 
2.32E-06 
2.57E-06 
l.91E-06 
l.64E-06 
l.71E-06 
l.30E-06 
l.27E-06 
l.35E-06 
9.41E-07 
1.00E-06 
7.63E-07 
l.16E-06 
6.72E-07 
SAMPLE X7B-3 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
42.9 
20.4 
18.2 
19.0 
17.3 
15.6 
12.9 
13.1 
12.4 
3.3 
3.1 
6.1 
8.4 
19.5 
79 , 
267.4 
14 
I 4.5 
DEC 
237.4 
250.6 
248.7 
251.4 
250.9 
256.3 
260.2 
264.8 
264.5 
266.9 
269.3 
266.1 
260.0 
310.9 
-94-
J 
3.95E-06 
l.49E-06 
3.46E-06 
2.45E-06 
2.31E-06 
2.33E-06 
2.37E-06 
2.27E-06 
2.24E-06 
2.0SE-06 
2.03E-06 
l.21E-06 
9.26E-07 
5.36E-07 
·, 
SAMPLE X7B-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
.. 
INC 
55.4 
7.1 
3.8 
2.0 
0.1 
-16.8 
-21.4 
-23.2 
-7.6 
-6.8 
-24.8 
-33.6 
-54.0 
1.4 
-21.8 
I 
79 , 
174.1 
14 
' 
-18.4 
DEC 
135.2 
161.1 
152.0 
153.0 
160.1 
172.7 
172.1 
173.5 
211.0 
214. 2 
127.7 
21.7 
293.4 
259.6 
263.5 
-95-
J 
l.09E-06 
3.27E-07 
3.55E-07 
3.28E-07 
2.93E-07 
3.53E-07 
2.56E-07 
2.SSE-07 
2.37E-07 
3.llE-07 
1.53E-07 
2.69E-07 
l.14E-07 
2.64E-07 
1.90E-07 
\_ 
SAMPIE X7B-5. 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
690 
695 
700 
r-
INC 
39.0 
1.8 
1.8 
-0.7 
-1.4 
-5.1 
-5.1 
-9.0 
-4.7 
-8.6 
-18.l 
-23.8 
-15.6 
-24.8 
-19.9 
-39.2 
-60.2 
-40.0 
-18.1 
-28.0 
79 , 
241.8 
14 
I -37.9 
DEC 
199.6 
198.0 
197.5 
198.3 
199.1 
200.1 
209.0 
209.3 
215.9 
220.8 
202.8 
204.6 
226.3 
251.1 
221.9 
243.4 
237.5 
239.0 
224.0 
226.0 
-96-
J 
l.83E-06 
l.33E-06 
l.36E-06 
l.23E-06 
l.15E-06 
l.21E-06 
l.21E-06 
l.02E-06 
l.29E-06 
l.34E-06 
l.47E-06 
l.48E-06 
l.87E-06 
l.OlE-06 
2.25E-06 
7.02E-07 
8.44E-07 
l.02E-06 
2.0lE-07 
2.22E-06 
.• 
SAMPLE X8-l. 
TECTONIC CORRECTION 41 , 22.5 
FINAL DIRECTION 104.3 , 43.4 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
24.7 
42.5 
41.7 
42.8 
41.9 
39.7 
48.5 
39.4 
47.5 
46.0 
47.3 
48.7 
50.5 
29.1 
33.4 
DEC 
88.8 
99.3 
95.1 
99.0 
103.0 
105.1 
118.6 
127.9 
116.8 
106.7 
96.8 
126.1 
108.5 
193.3 
198.6 
-97-
' 
J 
l.OOE-06 
9.33E-07 
9.33E-07 
9.lOE-07 
7.86E-07 
8.SOE-07 
7.13E-07 
7.71E-07 
7.71E-07 
5.85E-07 
7.JOE-07 
6.95E-07 
7.02E-07 
l.54E-07 
l.60E-07 
II 
SAMPLE XS-2. · 
TECTONIC CORRECTION 41 , 22.5 
FINAL DIRECTION 150.9 , 33.6 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
-74.0 
-67.5 
-68.2 
-68.1 
-67.1 
-71.6 
-71.6 
-72.9 
-74.0 
-75.1 
-75.2 
28.8 
41.4 
32.9 
DEC 
204.5 
206.2 
209.5 
216.0 
209.0 
205.1 
206.6 
207.7 
208.8 
207.8 
203.7 
149.0 
154.5 
85.9 
-98-
J 
4.35E-06 
2.59E-06 
2.56E-06 
2.27E-06 
2.24E-06 
2.89E-06 
l.98E-06 
l.84E-06 
1.15E-06 
4.77E-07 
1.64E-06 
1.93E-07 
l.51E-07 
2.68E-07 
\ 
., 
SAMPL~Er XS-3 
TECTONIC CORRECTION 41 , 22.5 
FINAL DIRECTION 135.6 , 30.2 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
58.7 
28.7 
30.4 
28.6 
28.2 
31.1 
27.6 
27.0 
31.8 
34.7 
36.0 
31.7 
-10.0 
25.3 
DEC 
143.6 
151.8 
140.4 
140.0 
139.9 
131.8 
138.8 
144.0 
147.5 
137.6 
138.1 
245.5 
166.2 
153.4 
-99-
J 
l.55E-06 
9.39E-07 
8.93E-07 
9.35E-07 
8.67E-07 
l.28E-06 
8.33E-07 
8.09E-07 
4.93E-07 
5.36E-07 
7.39E-07 
2.14E-07 
7.60E-08 
2.46E-07 
\ 
SAMPLE XS-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
690 
695 
700 
INC 
52.7 
51.8 
50.6 
47.9 
48.1 
47.3 
42.5 
42.6 
44.0 
47.8 
52.0 
62.0 
67.2 
31.5 
66.2 
65.3 
-23.l 
-14.1 
-0.3 
-29.5 
35 , 
322.3 
17 
I 66.8 
DEC 
45.4 
48.8 
46.0 
45.9 
42.2 
36.5 
39.6 
36.6 
30.9 
9.2 
13.6 
336.5 
321.8 
267.4 
323.0 
222.5 
195.5 
262.8 
258.5 
197.0 
-100-
J 
l.04E-06 
8.73E-07 
8.70E-07 
8.17E-07 
8.32E-07 
8.16E-07 
8.0SE-07 
7.87E-07 
6.73E-07 
6.79E-07 
5.70E-07 
5.21E-07 
4.84E-07 
5.93E-07 
4.0JE-07 
3.24E-07 
2.59E-07 
4.SSE-07 
l.14E-06 
2.39E-07 
SAMPLE XS-5 . 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
300 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
64.9 
61.1 
57.5 
58.0 
57.9 
55.9 
57.1 
56.0 
58.5 
56.2 
62.4 
61.6 
62.0 
57.6 
53.4 
54.8 
37 , 
98.5 I 
19 
56 
DEC 
65.9 
83.3 
85.7 
83.5 
86.9 
88.7 
86.3 
83.9 
91.1 
82.0 
84.0 
87.3 
82.3 
98.0 
99.2 
104.1 
-101-
\ 
J 
4.67E-06 
3.41E-06 
2.93E-06 
2.SOE-06 
2.80E-06 
2.75E-06 
2.68E-06 
2.60E-06 
2.44E-06 
2.45E-06 
2.41E-06 
2.35E-06 
2.16E-06 
l.71E-06 
l.36E-06 
l.47E-06 
SAMPLE · XS-6. 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
690 
695 
700 
INC 
64.3 
61.7 
60.5 
60.6 
60.5 
62.1 
63.3 
61.1 
67.3 
58.0 
48.6 
59.0 
63.6 
31.0 
27.5 
-o.s 
17.6 
-31.0 
30.5 
-a.a 
37 , 
56.3 , 
19 
63.6 
DEC 
46.5 
48. 3 ~ 
50.2 
47.7 
46.7 
48.5 
43.7 
51.0 
67.6 
35.7 
32.1 
141.1 
62.2 
353.0 
78.4 
86.3 
157.4 
229.0 
118.9 
342.9 
-102-
J 
l.lSE-06 
3.78E-06 
3.86E-06 
3.49E-06 
3.41E-06 
3.36E-06 
3.24E-06 
3.30E-06 
2.54E-06 
2.98E-06 
3.19E-06 
4.00E-06 
4.89E-06 
2.05E-06 
3.02E-06 
l.09E-06 
8.68E-07 
6.JOE-07 
6.62E-07 
3.28E-07 
rt 
SAMPLE. XS-7 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
23.4 
-1.2 
-4.0 
-3.6 
-7.4 
-9.3 
-9.5 
-4.5 
-6.8 
-10.1 
-15.9 
11.3 
11.9 
46.2 
17.0 
35 , 
150.7 
24 
' 
11.6 
DEC 
133.5 
158.2 
162.4 
157.0 
161.7 
157.6 
156.2 
175.3 
167.6 
124.0 
130.4 
155.5 
144.7 
314.5 
171.3 
-103-
J 
2.SSE-07 
3.04E-07 
3.lOE-07 
2.86E-07 
2.74E-07 
2.61E-07 
2.43E-07 
2.69E-07 
2.85E-07 
3.23E-07 
6.lSE-07 
2.83E-07 
2.55E-07 
9.94E-08 
1.76E-07 
• 
SAMPLE XS-8 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
\ 
50~ 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
58.4 
23.7 
17.7 
5.3 
25.7 
5.0 
-14.3 
-8.5 
-13.3 
-13.1 
-21.5 
-4.2 
-7.0 
-10.2 
' 
35 , 
166.2 
24 
I -16.4 
DEC 
81.3 
122.6 
138.9 
124.4 
118.2 
137.4 
162.8 
167.6 
122.1 
164.2 
185.3 
267.0 
200.2 
182.9 
-104-
J 
5.08E-07 
2.SSE-07 
2.87E-07 
3.14E-07 
3.0SE-07 
6.58E-07 
2.SOE-07 
3.SOE-07 
5.86E-07 
2.89E-07 
3.96E-07 
4.84E-07 
3.SOE-07 
6.66E-07 
SAMPLE- Xl0-1 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
60.4 
-5.9 
-7.3 
-7.6 
-3.4 
-5.2 
-8.4 
-8.2 
-10.4 
-8.3 
7.9 
-2.3 
-8.2 
4.0 
2.0 
157 
93.9 
, 
, 
17.5 
3.2 
DEC 
51.0 
95.8 
94.3 
96.9 
95.4 
95.l 
95.5 
98.9 
99.5 
94.0 
106.5 
102.5 
95.3 
92.6 
95.8 
-105-
J 
2.13E-06 
l.28E-06 
l.20E-06 
l.lSE-06 
l.13E-06 
l.23E-06 
l.23E-06 
l.20E-06 
l.OSE-06 
9.79E-07 
7.17E-07 
8.28E-07 
7.74E-07 
8.95E-07 
7.60E-07 
SAMPLE Xl0-2 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
83.8 
36.7 
35.4 
38.1 
39.2 
43.7 
48.7 
49.9 
50.3 
48.2 
30.1 
28.0 
23.7 
30.5 
33.5 
/ 
157 , 
140.3 
' 
17.5 
32 
DEC 
3.6 
122.2 
121.3 
124.6 
121.6 
121.6 
122.6 
115.7 
124.7 
119.3 
114.8 
115.5 
135.7 
138.3 
142.3 
-106-
I 
J 
3.13E-06 
9.54E-07 
8.87E-07 
8.90E-07 
7.20E-07 
7.83E-07 
6.70E-07 
6.27E-07 
6.37E-07 
6.20E-07 
4.09E-07 
4.SSE-07 
4.55E-07 
4.26E-07 
4.29E-07 
• 
SAMPLE Xl0-3 _ 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
47.3 
39.2 
36.5 
37.2 
39.0 
36.2 
38.8 
39.0 
39.6 
39.8 
42.9 
42.3 
42.4 
15.5 
25.6 
157 , 
133.6 I 
17.5 
42.4 
DEC 
178.9 
132.6 
131.3 
130.8 
129.8 
129.5 
125.0 
120.0 
120.9 
125.0 
122.8 
134.9 
131.9 
133.0 
134.7 
-107-
J 
2.62E-06 
l.57E-06 
l.53E-06 
l.50E-06 
l.50E-06 
l.40E-06 
l.OSE-06 
l.39E-06 
9.71E-07 
l.07E-06 
l.OOE-06 
7.93E-07 
7. 13E-Q.7 
5.79E-07 
5.41E-07 
SAMPLE. Xl0-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
84.3 
-7.3 
-5.1 
-8.0 
-6.9 
-8.4 
-11.1 
-10.1 
0.5 
-5.0 
12.5 
0.4 
5.7 
3.0 
2.6 
157 , 
113.8 
• 
' 
17.5 
4.2 
DEC 
345.8 
122.9 
125.8 
123.4 
121.0 
123.6 
117.4 
114.2 
107.6 
108.7 
123.2 
126.4 
112.8 
122.4 
114.9 
-108-
J 
2.09E-06 
l.17E-06 
l.llE-06 
l.17E-06 
l.19E-06 
l.08E-06 
9.28E-07 
8.12E-07 
6.43E-07 
6.61E-07 
6.38E-07 
6.lOE-07 
6.44E-07 
7.0SE-07 
6.20E-07 
, 
SAMPLE Xl0-5 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nim 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
71.3 
18.4 
15.9 
17.7 
13.9 
12.0 
10.0 
8.3 
18.4 
20.5 
17.5 
28.0 
31.3 
24.4 
20.4 
157 , 
124.4 
' 
17.5 
24.9 
DEC 
138.4 
128.3 
127.6 
128.9 
128.7 
133.1 
129.4 
131.0 
132.5 
133.6 
121.8 
123.6 
131.1 
116.1 
125.4 
-109-
J 
2.59E-06 
l.45E-06 
l.45E-06 
l.46E-06 
l.22E-06 
l.36E-06 
1.25E-06 
l.23E-06 
l.llE-06 
l.09E-06 
8.49E-07 
9.98E-07 
9.63E-07 
8.61E-07 
8.37E-07 
SAMPLE Xl0-6 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
76.8 
41.3 
40.4 
39.3 
46.8 
43.9 
43.7 
45.8 
48.1 
50.5 
52.7 
50.7 
51.2 
55.6 
57.5 
157 , 
125.5 I 
17.5 
53.3 
DEC 
5.6 
132.5 
129.2 
129.0 
124.7 
137.0 
135.8 
129.9 
140.2 
136.3 
141.1 
140.0 
126.1 
118.0 
124.1 
-110-
J 
2.87E-06 
l.07E-06 
l.06E-06 
l.08E-06 
9.56E-07 
9.72E-07 
8.41E-07 
8.39E-07 
7.63E-07 
7.0SE-07 
6.96E-07 
8.27E-07 
7.43E-07 
7.0SE-07 
5.33E-07 
---· 
SAMPLE Xl0-7. · . 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
67.8 
27.5 
19.2 
26.1 
26.0 
36.0 
45.0 
60.3 
65.0 
52.8 
14.4 
33.5 
40.6 
26.1 
56.0 
157 , 
129.4 
' 
17.5 
35.1 
DEC 
323.1 
137.3 
134.3 
133.6 
129.9 
130.9 
98.3 
131.1 
124.5 
149.8 
103.6 
126.9 
13.7 
63.9 
274.8 
-111-
J 
2.42E-06 
5.47E-07 
5.71E-07 
5.lOE-07 
3.98E-07 
3.03E-07 
2.16E-07 
l.83E-07 
2.43E-07 
l.72E-07 
2.31E-07 
2.37E-07 
l.81E-07 
\,;37E-07 
l.92E-07 
\ 
SAMPLE XlO-SA. ···. · 
TECTONIC CORRECTION 157 
FINAL DIRECTION 94.5 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
43-. 2 
44.1 
38.5 
37.1 
29.8 
31.6 
32.4 
32.9 
29.5 
51.6 
51.2 
32.6 
34.2 
42.4 
58.2 
I 
I 
17.5 
32.3 
DEC 
270.2 
152.5 
143.6 
139.1 
131.4 
129.3 
127.2 
99.1 
94.0 
99.7 
21.7 
51.6 
82.6 
41.4 
46.3 
-112-
J 
l.72E-06 
5.12E-07 
4.91E-07 
5.14E-07 
4.80E-07 
4.55E-07 
4.56E-07 
4.29E-07 
3.26E-07 
3.91E-07 
2.97E-07 
3.24E-07 
2.63E-07 
2.46E-07 
2.08E-07 
.,. 
SAMPLE -.\ XlO-SB 
TECTONIC CORRECTION 
FINAL DIRgCTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
85.9 
3.3 
1.5 
5.5 
4.9 
7.4 
4.9 
0.5 
-4.9 
-3.1 
0.6 
0.4 
9.2 
-5.7 
8.9 
157 , 
122.5 I 
17.5 
-1.6 
DEC 
148.9 
131.9 
131.5 
131.7 
133.2 
131.4 
129.7 
122.9 
129.3 
132.6 
140.7 
122.4 
132.1 
122.6 
165.9 
-113-
J 
2.94E-06 
I 
l.39E-06 
l.33E-06 
l.33E-06 
l.26E-06 
l.19E-06 
9.24E-07 
7.88E-07 
6.0SE-07 
6. 38E-07 
5.28E-07 
5.47E-07 
4.98E-07 
3.78E-07 
2.30E-07 
SAMPLE Xl0-9 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
n~m 
300 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
80.8 
36.5 
27.7 
26.0 
25.1 
32.0 
24.7 
27.5 
34.6 
35.3 
38.6 
44.2 
27.2 
50.9 
66.2 
26.7 
157 , 
132.0 I 
17.5 
35.5 
DEC 
337.1 
124.3 
134.3 
134.9 
132.0 
131.7 
132.3 
124.5 
131.7 
131.6 
133.7 
148.2 
136.5 
97.1 
150.8 
144.7 
-114-
J 
2.62E-06 
9.34E-07 
7.72E-07 
6.84E-07 
7.04E-07 
6.84E-07 
6.27E-07 
5.61E-07 
5.41E-07 
5.33E-07 
3.33E-07 
3.SSE-07 
3.35E-07 
2.72E-07 
1.16E-07 
l.34E-07 
SAMPLE Xl0-10. 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
300 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
75.7 
37.5 
20.3 
19.9 
21.1 
20.3 
21.3 
39.1 
29.5 
20.7 
24.5 
19.5 
25.7 
45.2 
46.6 
37.8 
157 , 
152.0 I 
17.5 
21.0 
DEC 
295.4 
163.4 
157.7 
160.2 
160.8 
164.0 
162.9 
156.4 
154.3 
150.4 
146.9 
151.6 
159.3 
102.5 
133.1 
139.9 
-115-
J 
2.41E-06 
8.SOE-07 
7.58E-07 
7.09E-07 
6.63E-07 
6.80E-07 
4.55E-07 
4.20E-07 
4.07E-07 
4.57E-07 
4.71E-07 
3.67E-01-
2.42E-07 
2.47E-07 
l.17E-07 
2.04E-07 
/ 
• 
SAMPLE . Xl0-11-
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
71.2 
34.8 
33.3 
35.7 
33.1 
33.9 
33.7 
45.0 
42.3 
49.8 
44.9 
37.4 
40.9 
7.7 
45.0 
• 
157 , 
132.2 
• 
' 
17.5 
47.9 
DEC 
319.4 
130.l 
127.3 
129.4 
126.7 
130.4 
129.7 
115.l 
132.6 
131.7 
133.0 
148.0 
176.2 
154.7 
163.6 
-116-
J 
2.75E-06 
7.82E-07 
7.99E-07 
7.25E-07 
6.63E-07 
5.85E-07 
5.30E-07 
5.37E-07 
3.61E-07 
3.37E-07 
2.72E-07 
3.24E-07 
1.96E-07 
2.13E-07 
l.83E-07 
.. 
I 
SAMPLE Xl0-12 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
69.1 
27.6 
23.9 
30.5 
33.3 
35.4 
21. 8 
28.7 
38.7 
31.4 
15.8 
-3.1 
-0.1 
-1.0 
157 , 
118.1 I 
17.5 
36.5 
DEC 
346.2 
116.9 
116.2 
114.0 
114.8 
121.7 
113.0 
96.0 
108.8 
100.8 
102.2 
165.3 
117.0 
101.8 
-117-
.. 
J 
2.SlE-06 
9.91E-07 
8.83E-07 
8.96E-07 
8.59E-07 
8.0SE-07 
5.27E-07 
6.09E-07 
5.17E-07 
5.SlE-07 
6.34E-07 
2.21E-07 
2.SOE-07 
3.38E-07 
SAMPLE- Xl0-13. 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
83.6 
23.5 
26.2 
31.3 
33.6 
36.0 
35.1 
30.2 
23.4 
35.0 
10.0 
23.8 
41.9 
85.2 
59.5 
157 , 
185.6 
I 17. 5 (1 
I 34.3 
DEC 
198 .1 
169.1 
166.0 
172.3 
173.1 
184 .1 
186.8 
186.5 
210.4 
172.2 
186.7 
202.8 
230.3 
183. 0 
212.4 
-118-
.... 
I 
J 
l.96E-06 
7.89E-07 
7.07E-07 
6.53E-07 
6.16E-07 
5.58E-07 
4.68E-07 
4.26E-07 
2.98E-07 
2.llE-07 
2.72E-07 
3.18E-07 
l.14E-07 
l.72E-07 
l.OSE-07 
SAMPLE Xl0-14 · 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
100 
200 
300 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
INC 
-13.1 
26.7 
17.7 
8.9 
0.2 
-4.2 
-9.5 
-14.3 
-17.8 
-21.0 
-15.5 
-16.6 
-26.8 
-8.5 
2.1 
-0.6 
-15.6 
1.8 
-25.3 
149 , 
143.8 
' 
21 
-19.1 
DEC 
217.3 
196.6 
152.4 
142.l 
136.9 
141.3 
141.0 
141.4 
136.3 
132.7 
131.6 
143.4 
145.1 
124.2 
147.1 
150.3 
157.5 
137.5 
112.2 
-119-
J 
2.84E-06 
l.14E-06 
6.91E-07 
7.15E-07 
6.39E-07 
6.22E-07 
5.96E-07 
6.17E-07 
6.08E-07 
4.97E-07 
4.llE-07 
2.SJE-07 
l.63E-07 
2.llE-07 
2.14E-07 
3.27E-07 
2.40E-07 
l.69E-07 
l.59E-07 
• • 
SAMPlE Xl0-15 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
... 
INC 
68.5 
-32.1 
-36.6 
-38.7 
-44.2 
-43.1 
-39.8 
-38.3 
-26.1 
-44.8 
-55.0 
-28.7 
-25.7 
-20.3 
-11.9 
149 
38.4 
I 
I 
21 
-17.3 
DEC 
316.0 
110.0 
103.5 
93.1 
80.7 
66.7 
78.5 
69.2 
49.1 
35.6 
24.4 
26.0 
29.4 
36.8 
41.1 
-120-
J 
l.94E-06 
3.85E-07 
3.32E-07 
3.62E-07 
3.27E-07 
3.lBE-07 
3.14E-07 
2.89E-07 
2.31E-07 
3.24E-07 
2.63E-07 
2.86E-07 
2.67E-07 
2.98E-07 
2.23E-07 
SAMPLE Xl0-16. 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
68.5 
-5.7 
-12.9 
-17.0 
-16.8 
-16.8 
62.5 
-72.4 
-54.4 
-50.4 
-23.5 
-18.9 
21.7 
-22.9 ' 
149 , 
185.8 I 
21 
-70.6 
DEC 
282.4 
161.2 
175.7 
174.0 
173.l 
201.8 
211.4 
184.2 
193.4 
327.0 
238.8 
312.4 
251.1 
246.0 
-121-
, - \ 
J 
2.71E-06 
3.42E-07 
2.66E-07 
2.20E-07 
2.36E-07 
2.llE-07 
2.19E-07 
l.30E-07 
4.48E-08 
1.02E-07 
1.68E-07 
8.87E-08 
1.12E-07 
8.llE-08 
/ 
t 
SAMPLE· Xl0-17 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
75.4 
17.5 
14.8 
15.l 
14.7 
11.1 
15.4 
14.9 
14.6 
15.8 
15.2 
16.4 
20.6 
15.8 
19.8 
149 , 
137.7 , 
21 .. 
17.7 
DEC 
247.2 
147.9 
143.7 
146.5 
142.7 
142.5 
142.2 
139.0 
135.9 
139.0 
133.4 
132.6 
138.1 
138.5 
136.7 
-122-
J 
3.52E-06 
l.38E-06 
l.22E-06 
l.26E-06 
l.05E-06 
l.OlE-06 
9.90E-07 
9.20E-07 
9.67E-07 
8.90E-07 
8.87E-07 
8.34E-07 
7.48E-07 
7.42E-07 
7.03E-07 
SAMPLE Xl0-18 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
100 
200 
300 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
INC 
32.6 
32.4 
13.1 
7.4 
6.8 
5.4 
4.9 
4.4 
5.4 
6.1 
4.9 
9.3 
6.8 
8.9 
7.0 
8.6 
6.8 
9.4 
13.0 
• 
149 , 
154.5 I 
21 
7 .. 8 
DEC 
158.2 
145.1 
139.l 
138.3 
135.9 
133.8 
133.3 
133.4 
133.3 
131.4 
131.6 
131.4 
133.6 
134.7 
146.3 
154.2 
154.8 
142.3 
151.2 
-123-
J 
2.25E-06 
1. 85E-06-/ 
l.72E-06 
l.77E-06 
l.50E-06 
l.47E-06 
l.40E-06 
l.32E-06 
l.39E-06 
1.29E-06 
l.19E-06 
l.16E-06 
l.lSE-06 
l.09E-06 
8.82E-07 
9.93E-07 
9.14E-07 
l.09E-06 
9.02E-07 
SAMPLE Xll-1 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
100 
200 
300 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
INC 
2.8 
0.7 
-6.2 
-9.5 
-9.4 
-11.3 
-11.0 
-10.7 
-10.5 
-11.4 
-10.4 
-11.9 
-11.2 
-11.6 
-9.5 
-7.4 
-8.7 
-5.1 
2.0 
-16.4 
• 
51 , 
294.7 
31 
I -10.7 
DEC 
290.7 
295.8 
297.0 
291.4 
295.3 
293.7 
291.9 
292.3 
292.4 
294.3 
292.2 
295.0 
297.7 
301.2 
299.9 
295.0 
290.6 
283.8 
292.1 
189.9 
-124-
J 
8.92E-07 
1.04E-06 
l.06E-06 
1.07E-06 
l.04E-06 
l.OSE-06 
9.97E-07 
l.OSE-06 
l.19E-06 
l.06E-06 
l.05E-06 
l.06E-06 
l.OlE-06 
l.02E-06 
7.94E-07 
8.SSE-07 
9.00E-07 
l.07E-06 
7.76E-07 
8.93E-08 
,. 
• 
,-
I 
I 
I 
SAMPLE Xll-2 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
-33.7 
-3.1 
-1.5 
-1.2 
0.5 
6.4 
8.8 
9.1 
9.4 
7.1 
3.9 
4.7 
-1.0 
6.1 
10.0 
51 , 
253.8 
31 
, 8.1 
DEC 
235.6 
239.0 
243.3 
242.9 
245.3 
249.1 
252.2 
255.3 
255.3 
253.2 
253.4 
253.2 
259.8 
271.5 
263.3 
-125-
J 
7.94E-07 
9.llE-07 
9.78E-07 
l.02E-06 
9.67E-07 
l.OlE-06 
l.05E-06 
9.87E-07 
8.41E-07 
8.27E-07 
6.68E-07 
6.77E-07 
6.61E-07 
5.75E-07 
5.63E-07 
) 
SAMPLE Xll-3 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
INC 
-14.3 
-13.4 
-13.7 
-12.4 
-12.a 
-13.5 
-13.3 
-12.3 
-13.0 
-13.4 
-13.8 
-14.6 
-15.8 
-15.6 
51 , 
283.4 
31 
' 
-14.1 
DEC 
273.1 
281.2 
279.0 
284.7 
283.5 
281.8 
271.4 
279.6 
284.2 
277.4 
276.3 
280.2 
286.7 
281.5 
-126-
J 
4.14E-06 
4.38E-06 
3.67E-06 
4.47E-06 
4.43E-06 
4.09E-06 
5.32E-06 
4.44E-06 
4.25E-06 
3.75E-06 
4.19E-06 
2.65E-06 
2.33E-06 
2.19E-06 
SAMPLE· Xll-4 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
-37.0 
-32.9 
-33.1 
-32.6 
-33.2 
-32.8 
-31.6 
-29.4 
-28.8 
-27.7 
-14.6 
-28.9 
-27.2 
-26.6 
-25.3 
51 , 
278.2 
31 
I -28.3 
DEC 
273.7 
272.3 
272.6 
273.3 
272.5 
273.8 
274.2 
276.6 
278.7 
278.5 
276.9 
279.1 
278.9 
277.7 
278.2 
-127-
\ 
• 
J 
3.51E-06 
3.79E-06 
3.84E-06 
3.84E-06 
3.87E-06 
3.78E-06 
3.84E-06 
3.56E-06 
3.37E-06 
3.36E-06 
2.SlE-06 
3.0SE-06 
2.68E-06 
2.69E-06 
2.53E-06 
SAMPLE Xll-5 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
n:rm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
• 
INC 
14.5 
-30.7 
-32.4 
-30.1 
-24.7 
-24.4 
-22.6 
-32.1 
-36.7 
-77.1 
-39.6 
-46.2 
-42.5 
-53.3 
31 51 , 
305.3 
' 
-42.2 
DEC 
319.0 
312.6 
307.6 
314.7 
309.1 
311.0 
276.7 
313.1 
306.9 
221.4 
306.8 
302.6 
303.l 
303.6 
-128-
l' '· 
J 
1.JSE-06 
1.67E-06 
1.39E-06 
1.74E-06 
1.87E-06 
l.69E-06 
2.53E-06 
l.53E-06 
l.30E-06 
2.69E-07 
l.13E-06 
8.95E-07 
l.29E-06 
9.07E-07 
d 
-
I ' 
I 
. ··:·!J 
. -
'· .... , - ~ - - \ 
' "'i~IIH.'·?J·,v, · 
'll''ff.: ' I 
'··~, 
""i.i 
~ 
SAMPLE Xll-6 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
200 
300 
400 
450 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
670 
675 
680 
685 
690 
:. 
INC 
-3.5 
-9.6 
-10.5 
-11.7 
-11.3 
-11.9 
-11.3 
-11.4 
-11.3 
-11.4 
-11.5 
-11.5 
-11.7 
-10.5 
-10.7 
-10.7 
-10.5 
-9.5 
9.0 
1.6 
31 51 , 
274.2 
' 
-10.6 
DEC 
269.5 
267.8 
270.4 
269.3 
271.1 
270.4 
269.5 
270.8 
270.5 
271.5 
271.7 
273.9 
272.4 
275.5 
272.1 
273.9 
274.4 • 
277.0 
174.0 
158.0 
-129-
.. 
J 
4.26E-06 
4.46E-06 
4.78E-06 
4.73E-06 
4.94E-06 
4.78E-06 
. 4. 73E-06 
4.SSE-06 
4.89E-06 
4.91E-06 
4.74E-06 
4.79E-06 
4.69E-06 
4.54E-06 
4.75E-06 
4.72E-06 
4.77E-06 
4.70E-06 
2.37E-07 
l.llE-07 
1 
SAMPLE Xll-7 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
300 
500 
• 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
71.8 
86.5 
33.6 
79.4 
77.3 
73.8 
70.8 
71.2 
69.6 
71.1 
68.3 
64.5 
63.2 
63.0 
59.9 
58.0 
45 , 
276.1 
30 
' 
62.6 
DEC 
70.5 
83.2 
51.1 
264.7 
261.4 
268.6 
270.l 
272.0 
266.2 
264.2 
257.3 
283.0 
277.5 
255.6 
270.6 
266.1 
-130-
J 
3.23E-06 
2.36E-06 
2.33E-06 
2.29E-06 
2.33E-06 
2.44E-06 
2.31E-06 
2.15E-06 
1.96E-06 
l.92E-06 
l.58E-06 
l.60E-06 
l.49E-06 
9.60E-07 
7.02E-07 
7.89E-07 
SAMPLE Xll-8 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
65.9 
70.3 
68.9 
66.0 
65.5 
60.8 
59.1 
58.8 
60.2 
55.9 
58.2 
58.0 
55.8 
55.4 
51.4 
45 , 
313.1 
30 
I 53.4 
DEC 
61.4 
325.3 
325.2 
318.0 
325.4 
319.8 
320.0 
322.0 
320.0 
322.9 
310.4 
320.6 
320.5 
313.9 
312.4 
-131-
J 
3.84E-06 
2.70E-06 
2.74E-06 
2.90E-06 
2.82E-06 
2.77E-06 
2.72E-06 
2.61E-06 
2.22E-06 
2.14E-06 
2.0SE-06 
2.0SE-06 
l.83E-06 
l.89E-06 
l.SSE-06 
.. 
SAMPLE Xll-9 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
. 1 .. 
INC 
86.2 
64.7 
63.2 
61.8 
60.7 
58.8 
57.1 
58.8 
60.7 
62.5 
60.4 
63.0 
63.2 
61.0 
61.8 
45 , 
261.7 
30 
I 63.2 
DEC 
95.2 
278.5 
279.2 
280.9 
276.0 
278.8 
280.5 
281.7 
281.7 
279.1 
266.4 
265.7 
256.9 
270.8 
279.9 
-132-
J 
6.SOE-06 
5.lOE-06 
5.07E-06 
5.lBE-06 
5.13E-06 
5.0SE-06 
5.05E-06 
4.84E-06 
4.56E-06 
4.43E-06 
4.0SE-06 
3.57E-06 
3.27E-06 
3.48E-06 
3.BOE-06 
SAMPLE Xll-10 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
40.6 
35.7 
35.4 
35.7 
34.8 
34.0 
35.0 
36.8 
38.4 
38.7 
39.4 
39.8 
36.7 
39.3 
36.7 
47 , 
53.4 I 
36 
37.6 
DEC 
97.8 
62.3 
62.2 
59.3 
59.2 
58.4 
56.1 
56.7 
54.1 
55.6 
49.2 
45.4 
53.7 
54.0 
52.3 
-133-
·~ .. 
\ 
J 
8.21E-06 
5.57E-06 
5.49E-06 
5.50E-06 
5.43E-06 
5.29E-06 
5.27E-06 
5.llE-06 
4.99E-06 
4.97E-06 
4.48E-06 
4.32E-06 
4.39E-06 
4.36E-06 
4.20E-06 
/ 
' 
SAMPLE:· Xll-11 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
2.3 
10.2 
13.9 
18.9 
20.0 
22.0 
27.6 
29.l 
32.l 
31.2 
38.9 
53.0 
48.5 
53.0 
51.8 
\, ' -
47 
0.3 ' 
' 
36 
53.0'" 
DEC 
329.8 
334.5 
334.6 
337.0 
337.2 
338.2 
338.3 
339.7 
340.4 
339.5 
348.9 
0.3 
356.9 
1.6 
17.7 
-134-
J 
2.40E-06 
l.77E-06 
l.71E-06 
l.72E-06 
l.75E-06 
l.75E-06 
l.79E-06 
l.72E-06 
l.69E-06 
l.76E-06 
l.59E-06 
l.SBE-06 
l.SJE-07 
l.82E-06 
l.48E-06 
' 
SAMPLE Xll-12 
TECTONIC CORRECTION 
FINAL DIRECTION 
STEP 
nrm 
500 
525 
550 
575 
600 
625 
635 
645 
655 
665 
675 
680 
685 
690 
INC 
63.l 
64.0 
62.8 
60.8 
62.0 
61.3 
56.6 
58.2 
61.2 
60.0 
56.9 
60.0 
56.4 
53.4 
52.l 
47 , 
269.2 
36 
' 
53.l 
DEC 
258.6 
271.4 
273.9 
277.6 
287.2 
285.6 
290.7 
295.9 
288.7 
288.6 
284.2 
281.0 
275.9 
272.4 
262.6 
-135-
J 
3.94E-06 
2.07E-06 
l.92E-06 
l.81E-06 
l.66E-06 
l.63E-06 
l.47E-06 
l.42E-06 
l.37E-06 
l.39E-06 
l.29E-06 
l.29E-06 
l.04E-06 
l.04E-06 
7.07E-07 
.. 
Vitae 
Attended Lehigh University 1984 through 1986 
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